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INJECTION STRETCH BLOW MOLDING MACHINE

Field of the Invention

This invention relates to an injection stretch blow molding
machine, and more particularly to a two-station machine wherein the second
station is capable of streiching and blowing the parison into a holiow-molded

product, and then ejecting the hollow-molded product from the machine.

Background of the Invention
It is known to have blow molding machines wherein a plastic resin

is converted into a hollow-molded product. A parison is formed at a first
station. The parison is moved to a second station where the finished product
is formed. The finished product is then moved to a third station where it is
ejected from the machiﬁe. Sometimes, additional intermediate stations are
employed, and machines having four stations are not uncommon. A transfer
plate or disk rotates in relation to the stations to move the parison through the
stations to form the finished product and then eject it from the machine. The
rotating transfer plate or disk has molds to hold a portion of the parison, usually
the upper or neck portion, as it moves the parison from station to station.

It is also known to form multiple products at the same station at
the same time. The mold cavities in the blow mold section typically are in two
rows, where the first row is radially inward of the second row. The mold has

a pair of mold halves defining the cavity which open and close radially. Thus,



Field of the Invention 5 This invention relates to an

I njection stretch bl ow nol di ng machi ne, and nore particularly to a

t wo- stati on nachi ne wherein the second station is capabl e of
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then eject it fromeHifereq@iing fewefian three stations in order to minimize machine size

5  and time spent transferring the parison from station to station.

Summary of the Invention
This invention provides a machine for forming hollow molded
objects by injection stretch blow molding. The machine has a preform station
10 for forming a parison and a blow mold station for stretching and inflating the
parison into the hollow molded object and then ejecting the hollow-molded
product from the machine. The preform station and the blow mold station are
disposed at diametrically opposite locations on a circumference of a circle. A
transfer portion has a transfer head rotatable about an axis extending through the
15 center of the circle and having a pair of identical transfer stations located at
diametrically opposite locations with respect to the axis. An indexer rotates the
transfer head between two aligned positions in which one of the transfer stations
is in registry with the preform station and the other transfer station is in registry
with the blow mold station. Each transfer station has at least one parison
20 engaging and retaining neck mold for engaging the parison formed at the preform
station and retaining the parison for transfer from the preform station to the biow
mold station upon rotation of the transfer portion from one to another of the two
positions.
In the preferred embodiment of the present invention, the transfer
25 portion includes a generally horizontal transfer head and a fransfer shaft
extending vertically through the transfer head defining a vertical axis. The
transfer shaft has an indexing gear at a lower end for coupling with the indexer
and a lifting hub located in proximity to an upper end. The identical transfer
stations are located 180° from each other on the transfer head about the vertical

30 axis and spaced equal distances radially from the vertical axis. Each station of



rotating transfer plate or disk has nolds to hold a portion of the parison,
usual 'y 20 t he upper or neck portion, as it noves the parison from

station to station. It is also knowmn to formmultiple
products at the sane station at the sane tinme. The nold cavities in
the bl ow nold section typically are in two rows, where the first row
is Fadially inward of the second row. The nold has a pair of nold

hal ves defining the cavity which open and cBose radially. Thus,
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the transfer head has six neck molds located in two rows of three. Each neck
mold has two halves which move between an open position and a closed position.

The preform station has a preform mold below the transfer head
and a preform moving platen movable between a raised position and a lowered

position. The preform mold has a plurality of resin injection openings which

wn

are aligned with each of the neck molds when one of the stations of the transfer
head is aligned with the preform station. The preform moving platen has a
preform core pin depending downward to extend between the neck halves of the
neck mold in the closed position and into the injection opening when the transfer
10  head and the preform moving platen are in the lowered position for forming the
parison retained by the neck mold.
The blow mold station has a stretch blow mold below the transfer
head and a blow mold moving platen movable between a raised position and a
lowered position. The stretch blow mold has a pair of mold halves defining
15 a plurality of mold cavities aligned with each of the neck molds for receiving
the parison. The mold halves move between a closed position engaging each
other for stretching and blowing the parison into the hollow-molded product and
an open position for ejecting the hollow-moided product. The blow mold
moving platen has a blow core pin depending downward between the neck mold
D 20  halves to seal the parison in the neck mold. Each blow core pin has a stretch
rod extending through a bore and movably mounted to the blow mold moving
platen for movement between a retracted position, an extended position for
stretching the parison and an ejection position for ejecting the hollow-molded
product, whereby the stretch rod stretches the parison, the blow core pin inflates
25 the parison into the hollow-molded product and then the hollow-molded product
is ejected from the machine by the stretch rod.
The stretch blow mold has a bottom plug pivotable between a
closed position interposed between the mold halves and an open position spaced
from the mold halves to facilitate ejection of the hollow-molded product.



the nold halves in the closed position nust be sufficiently spaced fromthe

center of the disk to allow the nold half to nove radially inward
upon openi ng. It would be desirable to have an

i nj'ection stretch bl ow nol di ng machi ne requiring fewer than three
stations in order to mnimze machine size 5 and tinme spent
transferring the parison fromstation to station. Summary of the

| nventi on This inventjon provides a nmachine for

form ng hol | ow nol ded obj ects by Fﬁ}éction stretch bl ow nol ding. The
machi ne has a preformstation 10 for formng a parison and a bl ow nold
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the transfer head.

10 Brief Description of the Drawings

For the purpose of illustrating the invention, there is shown in the
drawings a form which is presently preferred; it being understood, however, that
this invention is not limited to the precise arrangement and instrumentality
shown.

15 Figure 1 is a side elevation of a machine in accordance with the
present invention with the front frame broken away at the top. The alignment
cylinder and links are shown in phantom in the lowered operating position;

Figure 2 shows a top view of the transfer head for the apparatus
as taken along line 2-2 in Figure 1;

) 20 Figure 3 is a top view of the preform station and the blow mold
station as taken along line 3-3 in Figure 1;

Figure 4 is a section of the top portion of the machine in a
lowered operating position;

Figures 5 and 5A, respectively, show cross-sectional views of the

25 blow core pin as taken along lines 5-5 and 5A-5A, respectively, in Figure 4;

| Figure 5B shows a cross-sectional view of the preform core pin
as taken along line 5B-5B in Figure 5;
Figure 6 is an enlarged section view of the preform and blow mold

stations in the lowered operating position;



with the blow nold station. Each transfer station has at | east one parison
20 engagi ng and retaining neck nold for engagi ng the parison forned at
the preform station and retaining the parison for transfer fromthe
préeformstation to the bl ow nol d station upon rotation of the
transfer portion fromone to another of the two posi tions.

In:the preferred enbodi nent of the presentcinvention, the transfer 25
portion includes a generally horizontal transfer head and a transfer shaft
extending vertically through the transfer head definirig a vertical axis.

Th t r ansf haft _h i ndexing_. at d.f N
Wih the indexer o BB HEOHARUPORAYEY R RePRD B driRppor

end. The identi gilardh@BstaRen along lineS1-AtinGHiguRr4 | ocated 180[err] from each
other on the transfer head abouf the vertical 30 axi s and spaced equal

di stances radially from t frégureBtshowk azross-seEtenal yiem ohOihe guiding mechanism
| as taken along line 8-8 in Figure 7;
5 Figure 9 is a view similar to Figure 6 with the parison in the blow
mold station blown to a hollow-molded product;
Figure 10 is a cross-sectional view of the blow mold station for
the apparatus as taken along line 10-10 in Figure 4;
) Figure 11 is an enlarged cross-sectional view of ejecting the
10  hollow-molded product from one of the blow molds in the blow mold station;
Figure 12 is a view similar to Figure 9 with the stretch rods of
the blow mold station in an ejection position and the preform station moving
towards tﬁe raised position;
Figure 13 is a cross-sectional view of an alternative embodiment
15  of the blow core pin;
Figure 14 is a side elevation of an alternative embodimexit of the
transfer drive mechanism;
Figure 15 is a section of the top portion of the machine showing
an alternative embodiment of the stretch rod mechanism,;
) 20 | Figure 16 is a top view of the preform station and the blow mold
station of an alternative embodiment as taken along line 16-16 in Figure 14,
Figure 17 is a top view of the transfer head for an alternative
embodiment as taken along line 17-17 in Figure 14;
Figure 18 is a cross-sectional view of the blow mold station for
25 an alternative embodiment as taken along line 18-18 in Figure 15; and
Figure 19 is an enlarged section view of ejecting the holiow-

molded product from one of the blow molds in the blow mold station.
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- 3- the transfer head has six neck nolds |ocated in two rows of
three. Each neck nol d has two hal ves which nove between an open
position and a cl osed position. The preform station
has a preform nold bel ow the transfer head and a preform novi ng
pl at en novabl e between a raised position and a lowered 5 position. The
preformnold has a plurality of resin injection openings which are
ali gned with each of the neck nolds when one of the stations of the
transfer head is aligned with the prleformstation. The preform
novi ng pl aten has a preform core pin depending downward to extend
bet ween the neck hal ves of the neck nold in the cl osed position and

i nto the inject Description rof thednvention r ansfer 10 head and the preform

noving platen are in the Ilgeered [%o&ition, for for

Il ng.the . i.s0n
retai ned by the neck nol d. ReeTing e drawings, wher¢ﬁ%e%|l%%ﬁ§ ‘Q?‘Eﬁaf;e&ﬁ’yhas a
stretch bl ow molifte bglatshendeaiSikiwn in Fiﬁgx%:g, ANFreferRldO¥mBBAithe P 0t sh

pl at en novabl e between a ralsed position a
injection stretch blow molding machine according to the invention designated

5 by the numeral 26. For clarity, some elements are not shown in all figures.
The machine 26 includes a frame 28, a preform station 30, a blow mold station
32, and a transfer portion 34. |

The preform station 30 has a preform mold 36 mounted on a

lower preform platen 38 connected to an injection device, not shown, by a
10  primary nozzle 40 and a manifold 42. A plastic resin is melted in the injection
device and extruded and forced towards the preform mold 36.

The preform station 30 has a preform moving platen 46 which is
movable between a raised position and a lowered operating position (the lowered
operating position is shown in Figure 4) wherein the movement is controlled by

15 a pair of preform cylinders 48 secured to the frame 28. The preform moving
platen 46 has six preform core pins 50 depending downward into the preform
mold 36 when in the lowered operating position to form parisons 57, shown at
blow mold station 32 for clarity.

The blow-mold station 32 has a stretch blow mold 54 mounted

20  to a blow bottom platen 56 for receiving parisons 57 formed at the preform
station 30. A blow mold moving platen 58 of the blow mold station 32 is
movable between a raised position and a Jowered operating position (the lowered
operating position is shown in Figure 4) wherein the movement is controlled by
a blow mold cylinder 60. The blow mold moving platen 58 has six blow core

25  pins 62 depending downward in an arrangement similar to that of the preform
core pins 50 of the preform station 30 for inﬂatixig the parisons 57. Each blow
core pin 62 has a stretch rod 64 whose upper end 66 is attached to a stretch rod
plate 68. The stretch rods 64 move between a raised position (as shown in
Figure 1) and an ejection position (as shown in Figures 11 and 12) for ejecting

30 the hollow-molded product 194 and through an extended position (as shown in
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| ower ed “position. The stretch blow nold has a pair of nold hal ves defining
15 a plurality of nold cavities aligned with each of the neck nolds for

recei ving the parison. The nold hal ves nove between a cl osed position
engagi ng each other for stretching and bl owing the parison into the
hol | ow nol ded product and an open position for ejecting the

hol { ow nol ded product. The bl ow nold novi ng platen has a blom/core
pi n dependi ng downward between the neck not d 20 hal ves to seal the
parison in the neck nold. Each blow core pin has a stretch rod

extendi ng through a bore and novably nmounted to the bl ow nold noving
pl aten for novenEigurd6} ﬁogestreachugmacpaaabmcﬁgl priayrtp oanommndwthpoﬂamng)mef or

stretching the parlson p05|t|o f or el
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product and then the hol |l ow nol ded product s ejected from t he

machi ne by the sextendihg todhe stretch rod plate 68. The cylinderst0cexsind | pwhingl thehas
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es
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facilitate ej eCtb&‘?néH. the hol | ow nol ded product ..

Referring back again to Figure 1, the transfer portion 34 has a
generally horizontal transfer head 74 and a transfer shaft 76 extending vertically
’ through the transfer head 74, thereby defining a vertical axis 78 along the axis

10 of the shaft 76. The transfer head 74 has a pair of transfer stations 108 and 110
each containing six neck molds 112 (i.e., the same number and in the same
arrangement as the preform core pins 50 and the blow core pins 62). The
stations 108 and 110 are equally spaced on the circumference of a circle and at
diametrically opposite locations with respect to the transfer shaft axis 78.

15 The transfer portion 34 will be further discussed with reference
to Figure 1 which shows a side view, Figure 2 which shows a top view and
Figures 4, 6 and 7 which show different sectional views. The transfer shaft 76
has a lifting hub 80 located in proximity to an upper end 84 and an external
spline portion 86 at the lower end 88. The external spline portion 86 is received

. 20  in an internal spline hub 90 of an index or output shaft 92. The index or output
shaft 92 is connected to an indexer or motor 94 which rotates the wransfer
stations 108 and 110 in 180° increments about the vertical axis 78 to two index
positions.

A pair of links 98, running parallel to each other, extend between

25  the blow moid moving platen 58 and an alignﬁxent cylinder 100. A cam roller
102 is located on each of the links 98 generally intermediate the two ends 104
and 106 and interposed in the lifting hub 80 of the transfer shaft 76. Movement
of the blow mold moving platen 58 moves the first end 104 of the links 98,
resulting in the cam roller 102 moving the transfer shaft 76 and the transfer head

230 74 approximately half the travel of that of the moving platen 58 between a raised



-4 - The transfer head noves between the raised

position and the | onered position wth the bl ow nold noving pl aten.
A pair of |inks, each nounted at a first end to the bl ow nold noving
pl aten and at a second end are selectively rigidly positioned
relative to the frane in proximty to the preform 5 novi ng platen. A

camroller rotatably nounted on the |ink isggenerally |ocated
i ntermedi ate the ends and slideably received by the lifting hub on the
transfer shaft. Movenent of the blow nmold noving platen noves the

l'inks and thereby,nsfer position and a lowered operating position (the lowered operating
position is shown in Figure 4). The cam roller 102 retains the transfer head 74
in the proper vertical position, while being capable of riding in the lifting hub
80 to allow the transfer head 74 to be rotated by the indexer 94. The spline
5  portion 86 - internal .spline hub 90 interface and a collar 107 on a locating head
109 (Figure 4) maintain the shaft 76 vertically.

The transfer head 74 is capable of moving to the lowered position
without concomitant movement of the blow mold moving platen 58 for alignment
of the preform mold 3_6 and stretch blow mold 54 with the neck molds 112. The

10 alignment cylinder 100, which normally acts as a fixed linkage, is stroked by
exhausting the cylinder 100, lowering the transfer head 74 to check the alignment
of the neck molds 112, as shown in phantom in Figure 1.
Referring to Figure 2, the transfer stations 108 and 110 on the
transfer head 74 are identical and register with the preform station 30 and the
15 blow mold station 32 when rotated by the indexer motor 94 to the proper aligned
position. Each station has six neck molds 112 in two sets of three 114a and
114b. The sets of three are parallel to a radial line from the transfer shaft 76.
It is recognized that the stations could have a different number of molds and/or
be in a different arrangement. Each neck mold 112 has an outer moid haif 116
20  and an inner mold half 118. The inner moid halves 118 of set 114a are attached
to a neck mold holder 120. The outer mold halves 116 of the set 114b are
attached to a neck mold holder 122. The mold halves 116 and 118 are each
mounted to the neck mold holder 120 or 122, respectively, by a pair of shoulder
bolts which allows some movement of the mold halves 116 and 118 relative to
25 the holder to compensate for tolerances which will be discussed below. The
neck mold holders 120 and 122 are rigidly connected to each other through a
set of neck carriers 124. The outer mold haives 116 of set 114a and the inner
mold halves 118 of set 114b are likewise mounted on neck mold holders and
connected to each other by a set of neck carriers 126. The neck carriers 124

30  and 126 are guided by a pair of guide rods 128 therein allowing the outer mold



t he transfer head. 10 Brief Description of the Draw ngs

For the purpose of ‘illustrating the invention, there is shown in the
drawings a formwhich is presently preferred; it being understood, however,
t hat - this invention is not limted to the precise arrangenent and
instrunental ity shown. 15 Figure 1 is a side

el evation of a machine in accordance with9the . present invention with
the front frame broken away at the top. The alignnent cyl i nder and

| i nks are shown in phantomin the | owered operating position;

Fi gure 2 showshalffldfpand the inrernidd halfil 48 e moeeaterfiveen & kbsehengagingposition  as
taken along line,2-2 in Fiqure 1; . lgure_3 IS top
view of the pr %’F%?WB?%fqlﬁge Qﬂﬂnf’ﬁz‘?‘ﬁlo@ﬁp ﬁBIF_EFe positiongg ég‘?‘g‘i‘u ma_glﬁué?é -al ong
line 3-3 in Fi gHé Quible rods 128 are secured to the trdnisféyHead 74S A pa@CSf ik Fholine top
portion of the machine in a | owered operating position;

Fi gures 5 and &Windesslis maousitad onsthewransfes head 74 and adpnnecreddo dfe inher RSk
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mold halves which are connected by the neck carrier to the inner mold halves
of the other set therein is pushed out by the pulling the inner mold halves inward
therein resulting in the neck molds opening. A compressed air transfer port 172
(as shown in Figure 3) projects upward from the stretch blow mold 54 to engage

10 a manifold block 174 (as best seen in Figure 2) to provide the compressed air
for the neck mold cylinders 132. Compressed air is sent to the manifold only
when the neck molds need to be open. The neck mold cylinders 132 vent the
compressed air to atmosphere upon compressed air no longer being sent to the
cylinders 132. A set of compression springs, not shown, located in the neck

15 mold cylinders 132 bias the neck molds to the closed engaging position.

The preform station 30 will now be fully discussed where Figure
3 shows a top view of the preform mold 36, and Figures 4 and 7 show different
sectional views. The preform mold 36 has six injection openings 136 each
connected to the manifold 42 by a nozzle 138. The six injection openings 136

20  align with the neck molds 112 of one of the stations 108 or 110 of the transfer
head 74. A preform mold insert 140 defines each of the injection openings 136
and secured to by a mounting plate 144.

A preform nozzle 176 extends upward from the manifold 42 to
the preform mold insert 140 and the upper portion of the preform nozzle 176

25  forms part of nozzle 138. The preform nozzle 176 is heated, similarly to the
manifold 42. The preform mold insert 140, on the other hand, is cooled by a
water jacket 178, which receives water through line 180. An outer sleeve 142
may be installed to surround the preform mold insert 140 if the insert 140 is
designed for a machine with a different preform mold 36 and therefore the

30 adapter outer sleeve 142 is required.
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Figure 5B shows a cross-sectional view of the preformcore pin as
taken along line 5B-5B in Figure 5; Figure 6 is an

enl arged section view of the preform and bl ow nold stations in the

| ower ed operating position;

- 5- Figure 7 is a cross-sectional view of the _
preformstation of the apparatus. gg_taken along line 7-7 in Figure 4;

The preform core pin 50 extends through the neck mold 112 and
is received in the injection opening 136 therein defining a parison cavity 182.
The preform core pin 50 has a hollow bore 203 which receives a bubbler tube
204 (as seen in Figure 5B) wherein coolant, water, flows down the bubbler tube

5 204 and up around the tube 204 to cool the preform core pin 50. The preform
moving platen 46 has a coolant manifold 201 with a coolant "in" duct 205 and
a coolant "out" duct 207 (as seen in Figures 5B and 7) for transferring coolant
to and from the preform core pins 50. Referring to Figure 6, molded plastic
resin is injected through the primary nozzle 40, the manifold 42 and the preform
' 10 nozzie 176 into the cooled preform mold insert 140. The difference in
temperature results in the plastic resin being conditioned to a more rigid state
on the preform core pin 50 and being retained by an annular pitched groove 186
on the neck mold 112 (as best seen in Figure 11) to retain the parison 57 to the
neck mold 112.

15 The blow mold station 32 will now be fully discussed where
Figure 3 shows a top view of the stretch blow mold 54, Figure 4 shows a cross
sectional view of the station 32, Figures 5 and 5A show cross sections of the
blow core pin 62, Figure 6 shows the molding at a point just after stretching and
before inflation, Figure 9 shows the molding at a point after stretching and

' 20 inflation, and Figure 11 shows the ejection of finished product.

Referring generally to Figure 3, the stretch blow mold 54 has six
mold cavities 146 in two sets of three 146a and 146b aligned with the neck
molds 112 of the other station 108 or 110 of the transfer head 74. Each of the
sets 146a and 146b of the mold cavities 146 is defined by a pair of mold halves

25 148 and 150 mounted on die shoes 152 and 154. The die shoes 152 and 154
are slideably mounted on a pair of leader pins 156 located in a pair of stop plates
158. The movement of the mold halves 148 and 150 and die shoes 152 and 154
are limited by the stop plates 158. The stop plates 158 have a plurality of stops
160 (Figure 10) which engage the die shoes 152 and 154 to limit the movement

30  of the mold halves 148 and 150 in both a closed position and an open position




Figre 8 shows a cross-sectional view of the guiding nmechani sm as

taken along line 8-8 in Figure 7; 5 Figure 9 is a view
simlar to Figure 6 with the parison in the bl ow nol d station bl own
to* a hol | ow nol ded product; Figure 10 is a
cross-sectional view of the blow nold station for t he apparatus as
taken along line 10-10 in Figure 4, -11 - , Figure 11 is an

enl arged cross-sectional view of ejecting the 10 hol | ow nol ded product
fromone of the blow nolds in the blow nold stati on;

Figure 12 is a \FarslDn.! arplugality @foated blow indld@pei asd elbsé egiiindeks 162 are t he
blow nold station in an ejection position and the preform stati on novi ng

towards the rai SeQungResior thefiretch blow mold 54 and each IgsqFad 1@ exterding to the

o pss-sectional g i bSOl S1AIIRI Mg o Bl OGRS,

enbodi ment of t e outer blbivamsidesped’ dndecloRCHANIER 162 move the mold halves 148
Figure 15 is a section of the top portion of the nmachi ne show

. ng an
al t er nat i ve Senbbgiwasntthe fopem eng crased positian.nedopsni Ghensace that the mold halves
Figure 16 is a top. view of the preformstation, an he
ot on or o anfohE Prder oliief RE RBEdhoddinse " BAR oF et bt RIS apem and

14, closed cylinders 166 are located between the die shoes 154 and each has a pair

&

of rods 168 extending to both die shoes 154. The inner blow mold cylinders
166 move both mold halves 150 inward towards the open position and outward
towards the closed position. The die shoes 154 are stopped in the proper
position by stops 160 located on the stop plates 158.

A tapered alignment pin 170 projects upward from the stretch
blow mold 54 to be received by an alignment slot with bushing, not shown, in
the transfer head 74 to assure alignment of a selected one of the stations of the

15 transfer head 74 with the blow mold station 32 and concurrently the other station

with the preform station 30.

Referring to Figure 4, the blow core pin 62 of the blow mold
moving platen 58 extends into the neck mold 112 when in the lowered position
and has a stuffer portion 184 for holding the parison 57 (previously formed at

) 20 preform station 30) against the neck mold 112. A bottom plug 196 of the stretch
blow mold 54, in addition to the mold halves 148 and 150, further defines the
mold cavity 146 and shaped to define shape of bottom of hollow-molded product

194. An annular ring 198 of the bottom plug 196 is received by an annular slot

200 of the mold halves 148 and 150 (refer to Figure 11 to see the slot 200

25 without the ring 196) to ensure that the bottom plug 196 is properly located and
to prevent movement of the bottom plug 196 when the mold cavities 146 are
filled with compressed air as described below. A pair of bottom plug operating

- cylinders 202 (only one is visible in Figure 4), moves the bottom plugs 196

between a closed position and an open ejection position (as shown in Figure 11).

30  The bottom plug 196 is pivotally mounted by a rod 228 and connected to the
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Fi gure 17 is a top view of the transfer head for an alternative
enbodi nent as taken along line 17-17 in Figure 14;
Figure 18 is a cross-sectional view of the blow nold station for 25 an
alternative enbodi nent as taken along line 18-18 in Figure 15; and
Figure 19 is an enl arged section view of ejecting the holl ow nmol ded
Pg{)duct fromone of the blow nolds in thg blow nold station.
bottom plug operating cylinder 202 by a link 230 for movement between the
closed position (Figure 10) and the open ejection position (Figure 11).
Alternative methods of rotating the bottom plug 196 are recognized, such as a
rotary actuator to rotate rod 228.
5 The blow mold platen 56 and the stretch blow mold 54 each have
a slot or opening 206 directly below the bottom plugs 196 for passage of the
hollow-molded product 194 upon ejection from the blow mold.
The stretch rods 64 are shown in a partially extended position in
Figure 4, in which stretch rods 64 just touch the parisons 57. The stretch rods
” 10 64 extend through a compressed air manifold 208 in the blow mold moving
platen 58. Seals 209, lip seals preferably, (Figure 6) seal the compressed air
manifold 208 where the stretch rods 64 pass through the walls. The compressed
air manifold 208 is connected to a duct 211 (as best seen in Figure 5A) which
is connected to a series of ducts 210 around the bore for the stretch rod 64,
15 which extend to the stuffer portion 184 of the blow core pins 62 (Figure 5B as
seen in Figure 4) to provide air to inflate the parison 57, as described below.
A compressed air line 212 provides the compressed air for the compressed air
manifold 208.
The stretch rods 64 are shown in Figure 6 in the extended position
' 20 stretching the parison 57 to engage the bottom plug 196. The stretch rods 64
are moved by the pair of stretch rod cylinders 70 secured to the blow mold
moving platen 58, pushing the stretch rod plate 68 and stretch rods 64. The
stretch rod cylinders 70 are equipped with a relief function so that after the
stretching of the parisons 57 but prior to ejecting the hollow-molded product
25 194, the force exerted on the stretch rods 64 may be relieved therein relieving
the force on the hollow-molded product 194.
Referring to Figure 9, compressed air enters through the
compressed air pipe 212 to the compressed air manifold 208 and down the ducts
211 and 210 (Figures 5A and 5) to inflate the parison 57 to the shape of the
30  mold cavity 146 (i.e. the hollow-molded product or bottle 194 having the



Description of the Invention Referring to the draw ngs,
where like elements are identified by | i ke nunerals, there is shown
in Figure 1, a preferred enbodi nent of an i njection stretch bl ow

nol di ng machi ne according to the invention designated 5 by the nuneral

. 26. For clarity, some elenents are not shown in all figures. The
machine 26 includes a frame 28, a preformgtation 30 a blow nold station -
32, and a transfer portion 34. The preform station 30
Pas a preformnold 36 nounted on a | ower preform platen 38 connected
0 an injectionzgeyl t 0 '

mani fol d 42. A Prted Sredd8i19638 4 pedk 2} The R phulaearortile B &ore
extruded and fopmeD teatsthe patisen 57 b allowrthé dnflding operation. The
preformstation 30 has a preform npvi novabl e

| 6 whi [ ;
bet wete_n a rai steq posi tion ﬁqu%ld!halmsf38835@55&5%%3}9{15“%%1&%01”&% d
operatin osi ' : '
oy 15 "9 barr " btthrh Bia PO d okt (6)UER efeclinf pEREAZ el R 3ROICL BT

movi ng 5 pl a12thehbis vpensti andothef sretohcrxistpisnnobdil thetherajeatipndmsiticartd i nt o
the preform nold 36 when in the | owered operatin ositiontgf rm
par i Sons 57, shewsurethat the hollpWomolded @radus 19 disengages B HlpY gore pin 63 an

does not get hung up on the neck mold 112. The hollow-molded product 194

drops from the mold cavity 146 and through the slot 206 in the blow moid platen

56 and the stretch blow mold 54. Figure 12 shows a similar view with the

10 stretch rod 64 in the extended position pushing the hollow-molded product 194
out of the mold cavity 164. The neck mold cylihder 132 has pulled the neck

mold holders 120 apart therein allowing the hollow-molded product 194 to drop.

In addition to the components discussed, the injection stretch blow

molding machine 26 has additional elements to ensure alignment of components.

15 Referring to Figures 7 and 8, a rail 216 extending vertically on the frame 28

receives a rectangular rail 219 in a grooved guide track 218. A bracket 220
mounted to the preform moving platen 46 carries a "U" shaped runner 222. The
"U" shaped runner 222 is resiliently mounted on bracket 220 via a pair of
flexible ring devices 226 allowing slight flexure.

. 20 Rail 219 is mounted via a ball slide in runner 222 to guide the preform moving
platen 46 as it moves down to the lowered operating position to make sure it
remains in alignment with the neck molds 112 and the preform mold 36. The
flexible ring devices 226 have some compliance so that any misalignment and
binding due to run-out is compensated for by the flexible ring devices 226. The

25 flexible ring devices 226 can compress and/or expand as necessary to account
for misalignment or run-out problems.

Referring to Figure 10, the blow mold moving platen 58 similarly

has bracket 220 with a resiliently mounted "U" shaped runner 222 and a guide

rail 219 mounted via a ball slide to guide the movement of the blow mold

30  moving platen 58 in runner 222 between the raised and lowered position.



TI'.e blow nold station 32 has a stretch blow nbld 54 nounted 20 to a bl ow

bott om pl at en

56 for receiving parisons 57 forned at the preform

station 30. A blow nold noving platen 58 of the blow nold station 32 is
novabl e between a raised position and a | owered operating position (the
operating position is shown in Figure 4) wherein the novenent
by a blow nold cylindgr- 60. The bl ow nold noving pl aten

| ower ed

is_controlled
58 has si x bl
simlar to th

rod 64 whose

and an ejecti
t he hol | ow no

n

15

. 20

25

30

ow core 25 pins 62 dependi ng downward i n an arrangenent

| “that of the preform core pins 50 of the preformstation 30
for inflating the pari sopgfepring EFghte®V, 3 and 40HR RicBify heaS 199Sksr £t ch

upper end 66 is attached to a stretch rod pl ate 68. The
stretch rods 6e¢ctangdabidiokddockdocated ol theoframe by apair of idowelsi243 and securedjure 1)

v B il 251 SRR gt A o o et R TR,

center keys 244 each are received by machined grooves 246 in the base of
preform mold 36 and the stretch blow mold 54, respectively. In addition, the
locating head 109 has two pair of precision ground die stops 248 to engage the

bases and precisely radially position the perform mold 36 and the stretch blow

mold 54. The center keys 244 and the die stops for the stretch blow mold 54 |

are located higher vertically than those for the perform mold 36 because of
different vertical positions of the base.

In addition, the neck molds 112 are tapered and have a slight
amount of free play, the result of being mounted by the shoulder bolts, such that
upon the transfer head 74 being lowered to the lowered operating position, the
neck molds 112 seat properly in the mounting plates 144 and preform mold
inserts 140 of the preform mold 36 and the mold halves 148 and 150 of the
stretch blow mold 54.

Description of the Operation

_ The injection stretch blow molding machine 26 is a continuous
cycle machine. The operation of the machine is best understood by starting the
discussion at the point in the cycle where both the preform moving platen 74 and
the blow moving platen 58 are in the raised position and the transfer portion 20
is in the raise& transfer position. At this point of the cycle, both the preform
molds and the blow molds are empty. Plastic resin is heated and extruded into
the injecting device. The preform moving platen 46 and the blow mold moving
platen 58 are moved from the raised position of Figure 1 to the lowered
operating position of Figure 4 wherein the transfer portion 34 is moved to the
lowered operating position by the links 98 and the cam roliers 102 following the
blow mold moving platen 58.

Upon the transfer head being lowered, the alignment slot with
bushing (not shown) located in the transfer head above the stretch blow mold

30
wn in



’ - Figure 6) for stretching the parisons 57 prior to or

concurrent with inflating the parisons 57. The stretch rods 64 are
noved by a pair of stretch rod cylinders 70 nounted to the upper
portion of the blow nold noving platen 58 and extending to the

stretch rod plate 68. The cylinders 70 extend pushing the 5 stretch rod
plate 68 downward to extend the stretch r gs 64 to the extended

posi tion. _ Referring'g Ck again to Figure 1, the
transfer portion 34 has a generally horizontal transfer head 74 and

74, thor by def mesves erkigaemt 2 IO g 10). e R e Tger brad RSNL |
L2 ook o honges AP i e e ) e B o il
arrangenent as feag 7@t ef orm core pins 50 and the blow core pins 62). The
Zhgt :511(:) ns 108 and 110 are lge lé?rlirllgytosieiagﬁse% 602nci[ g,ethgirrrxglltjer;lfpelzrxs?{cl:crgsigfis ?njgcitéf e
5 through the primary nozzle 40, the manifold 42 and the preform nozzle 176 into
the cooled preform mold insert 140 and into the injection openings 136. The
difference in temperature results in the plastic resin being conditioned to a more
rigid state on the preform core pin 50 and being retained by the grooves 186 in
the neck mold 112 therein forming the parison 57.

’ 10 After the parison 57 has been formed in the parison cavity 182,
the preform cylinders 48 and the blow mold cylinder 60 move the preform
moving platen 46 and the blow mold moving platen 58 upward resulting in the
transfer head 74 being lifted by the links 98 approximately half the distance as
the blow mold moving platen 58. The parisons 57 are held by the groove 186

15 in each of the neck molds 112 with the neck mold halves 116 and 118 being held

together by the compression springs located in the neck mold cylinders 132

(Figure 2). Since the transfer head 74 and the neck molds 112 are only moving

approximately half the travel of the preform moving platen 46, the preform core

_ pins 50 are raised high enough to clear the transfer head 74, the neck molds 112
. 20 and parisons 57.

_ When the moving platens 46 and 58 reach the raised position and

the transfer head 74 reaches the raised transfer position, the internal spline hub

90 of the indexer 94 drives the spline 86 of the transfer shaft 76, rotating the

transfer head 74 180° about the vertical axis 78 so that the first station 108,

25  which was located at the preform station 30, is now located at the blow mold

station 54 and the second station 110, which was located at the blow mold station

54, is now located at the preform station 30, as seen in Figure 1. The parisons

57 formed at the preform station 30 are now located at the blow mold station

32 and the neck molds 112 at the preform station 30 are empty.
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dianetrically opposite |locations with respect to the transfer shaft axis

78. 15 The transfer portion 34 will be further discussed
with reference to Figure 1 which shows a side view, Figure 2 which
shows a top view and Figures 4, 6 and 7 which show different
sectional views. The transfer shaft 76 has a lifting hub 80 | ocated
in proximty to an upper end 84 and an extgs nal spline portion 86 at
the | ower end 88. The external spline portion 86 is received 20 in an

i nternal spline hub 90 of an index or out put shaft 92. The index or out put
shaft 92 is connected to an |ndexe or 4 whi.C t.he transfer
stations 108 and 110 in 1@’5{%‘?? ’@P@erg gprg ‘B’Eﬁcﬁlwg ? 53?3"39%“31@

two index cylRRIet 5O QWer the moving platens 46 and 58 to“tﬂé%ﬁzeﬁﬁ ﬂokﬁ%ﬁ with the

runni ng parallel” to each other, extend between 25 the bl ow nol d novi ng

pl aten 58 and awaesferghaadnté qug mateved dyothe Ainka (#8r as| the game ume tolmg lpwetedcat ed
on each of the |links 98 I nter e_two. ends and
106 and i nt er poRRgaine Pﬂgs? f‘#iﬂé‘mﬁﬂf)‘)‘@g’egf& ﬁgst{cr Ie§U pying H@F‘Etegémol\m?enent
of the bl ows ol Hxé%hrtgaeah;t e@ah@@ fals ' elscrfied Meothetﬁﬁxsbhwss 98,
resul ting |n t he”cam rol 102 ving the ransfer shaft 76 and t

transfer head 3fbrmedin t@preamum:welleymhm prefoem istatior 130p whidhaare gfowt hxeatmiw ng
pl aten 58 bet vvee

the moqd cavmes 146 of the blow mold station 32, are being axially stretched
by the stretch rods 64 (Figures 4 and 6). Referring to Figures 6, 9 and 10, a

stuffer 184 of the blow core pin 62 seals the top of the parison 57 against the

* 10 neck mold 112. Compressed air is sent through the compressed air manifold
208 and down the ducts 211 and 210 (Figures 5A and 5) to inflate the parisons

57 into the shape of the mold cavity 146 forming the hollow-molded product or

bottle 194. While operation of the machine has been described with the

stretching operation occurring prior to the blowing operation, the stretching and

15 blowing operations can occur simultaneously. The force on the stretch rods 64

is reduced after stretching the parison 57 by the relief function of the stretch rod

cylinder 70 so that the stretch rods 64 do not stress the bottom plugs 198 or

puncture the hollow-molded product 194 when the stretch blow mold 54 is

opeming :

+ 20 Referring to Figures 11 and 12, after the parisons 57 are formed
' at the preform station 30 and as the preform moving platen 46 is moving up-
ward, the mold halves 148 and 150 of the stretch blow mold 54 are moved apart
by the blow mold open and close cylinders 162 and 166 (Figure 3). Prior to the
mold halves 148 and 150 opening and after a short curing period, the pressure
25 in the air manifold 208, ducts 211 and 210 and within the hollow-molded product
194 is reduced to atmospheric pressure by venting. The mold halves 148 and
150 move until the die shoes 152 and 154 each eﬁgage the stops 160 of the stop
plates 158. After the mold halves 148 and 150 have moved to the open position,
the bottom plug operating cylinder 202 rotates the linkage 230 moving the

30 bottom plug 196 down and away from the mold cavity 146.
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-8- transfer position and a | owered operating position (the | owered
operating position is shown in Figure 4). The camroller 102 retains
the transfer head 74 in the proper vertical position, while being
capable of riding in the lifting hub 80 to allow the transfer head
74 to be rotated by the indexer 94. The spline 5 portion 86 - internal
spline hub 90 interface and a collar 107_?9_a | ocati ng head 109
(Figure 4) maintain the shaft 76 vertically. :

At the same time the transfer head 74 was moved to the lowered

_operating position, the manifold 174 on the station of the transfer head 74

(Figure 2) in alignment with the stretch blow mold 54 was lowered onto and in

engagement with compressed air transfer 172 (Figure 2). After the product 194

5 is formed by stretching and inflating, the short curing period, the venting of

pressure and the opening of the blow molds, compressed air is sent through the

compressed air transfer 172 to the manifold 174 a_nd into the neck mold cylinders

132 urging the inner mold halves inward against the bias of the springs, therein
moving the neck molds to the open release position.

* 10 The stretch rod cylinders 70 push the stretch rod plate 68 beyond
the extended position to the ejection position resulting in the stretch rods 64
pushing the hollow-molded product or bottle 194 off of the tip of the blow core
pin 62. Gravity causes the hollow-molded products or bottles 194 to fall through
the slots 206 in the base of the stretch blow mold 54 and blow bottom platen 56

15 to a conveying means (not shown) which conveys finished products to further
operation.

As soon as the stretch rods 64 have pushed the hollow-molded
products 194 free, the stretch rod cylinders 70 move the stretch rods 64 and the

. stretch rod plate 68 upwzird to the retracted position. The neck mold cylinders

* 20 132 vent to atmosphere, the neck mold cylinders 132 are exhausted by the bias

| force of the compression springs (not shown) moving the neck molds halves 54
and 56 to the closed engaging position. The bottom plug operating cylinder 202
rotates the bottom plug 196 upward to the closed position. The blow moid open
and closed cylinders 162 and 166 move the mold halves 148 and 150 towards

25 the closed position. As indicated above, the mold halves 148 and 150 stop
moving when the die shoes 152 and 154 contact the stops 160 of the stop plates
158. It is not necessary for both mold halves 148 and 150 to reach the center
location at the same time, since the stop plates 158 ensure that the mold halves

148 and 150 will stop at the correct location.



Thegrf-r ansfer head 74 is capable of noving to the | owered position
W thout concom tant novenent of the blow nold noving platen 58 for

al iignment of the preformnold 36 and stretch blow nold 54 with the
neck nolds 112. The 10 al i gnment cylinder 100, which normally acts as a
fixed |linkage, is stroked by exhausting the cylinder 100, |owering
the transfer head 74 to check the alignnmens - of the neck nolds 112, as
shown in phantomin Figure 1. Referring to Figure 2,
the transfer stations 108 and 110 on the transfer head 74 are

i dentical and register w gikndlfaBediisO/i MeSitAdORI3 G430 thB®okem plgP el d
station 32 when rotated by the indexer nmotor 94 to the proper aligned

posi tion. Each mewngoiebiew smold mavingplaten 581is maved o thectaised positipady theta and
114b. The sets ,Qf th [ rajlel to radi al ,linesfromthe tran r
shart 76, . Ulpy DOEEy AT A Rlow Bplk BBTRE st 88 i ARsl e s RS
nunber of 1ol d§7angéaed in the traléfet Read T (FHiQEN) s@fatABIRER the cbApes§iRCAir ol d
112 has an outer nold half 116 20 and an inner nold half 118. The inner

mol d hal ves$ 118rapsfesd(721 Howewerepmor tocthdsiseparationt stheanegkcinokbtylindersié32 120.

The out | d ;hal 16 of th 114b are _ attached I d
ol dor 122, ThdH eRLR G RosRRETe 6 e sompEespigp springs tnof SR ARYSmORES nack

ot o) v SonElk Aot PAREE 5L 56 DRI (gl UARL Wi R 5,
the hol der to dooideneeng piaten §®hard theqeefonni moving platredGlisthegsised pedivem The
and the transfer head 74 moved by the links 98 to the raised transfer position,
l* 10 the indexer 94 is ready to rotate the transfer head 74 180° about the vertical axis
! 78 so that the parisons 57 formed at the preform station 30 are moved to the
blow mold station 32 and the now empty neck molds 112 are moved from the
blow mold station 32 to the preform station 30. The transfer head 74, the
preform moving platen 46 and the blow mold moving platen 58 are lowered
15 again to continue the process.
Pre-operation alignment
Prior to operation, the machine 26 may require adjustment to
_ ensure alignment and to ensure that the proper amount of plastic resin is received
| in each of the injection openings 136 at preform station 30. The amount of
* 20  plastic resin received in the injection opening 136 is varied using different
preform mold inserts 140 and preform nozzles 176. An unique feature of the
invention is that both are removable and replaceable through the top of the
preform mold 36 through the removable mounting plates 144. In addition, the
transfer head 74 can be lowered to the lowered operating position to check
25 alignment without lowering the blow mold moving platen 58, by lowering the
alignment cylinder 100 as shown in phantom in Figure 1.
Alternative Embodiments
Figure 13 shows an alternative embodiment of the blow core pin
62’. The stuffer portion 184’ is a slidable piece Irelative to the rest of the core

30  pin 62’ and located in the blow core pin 62°.- Upon the hollow-molded product



.
neck mol d holders 120 and 122 are rigidly connected to each other through a
set of neck carriers 124. The outer nold halves 116 of set 114a and the
i nner nol d hal ves 118 of set 114b are |i kew se nmounted on neck nol d
hol'ders and connected to each other by a set of neck carriers 126.
The neck carriers 124 30 and 126 are guided by a pair of guide rods 128

therein allowing the outer nold -19 - :
-9 - hal f 116 and the inner nold half 118 to nove between a cl osed
engagi ng position and an open rel ease position (the open rel ease

position i's show) 4dind e, 1) sruffer portion 184 moves upward out of the neck 192

of the product 194. This action is achieved by compressed air being forced on

a lower side 234 of an upper plate 236 of the stuffer portion 184’, while air is

exhausted from an upper portion 238. The stuffer portion 184’ is typically held

5 in the extended position by compressed air above the upper plate 236. A sleeve

240 is slideably received by a chamber 242 in the stuffer portion 184’ to0 allow

air to pass through the ducts 210 (Figure 5) therein the air to inflate the parison

57 into the hollow-molded product 194 does not mix and interfere with the

compressed air to move the stuffer portion.

~ 10 Referring to Figure 14, an alternate embodiment to rotate the

transfer portion 34’ is shown. The transfer shaft 76’ has a drive gear 250 at the

lower end. A drive gear 252 connected to an indexer or drive means 254

constantly engages the drive gear 250 of the transfer'portion 34’ allowing the

indexer 254 to rotate the transfer head 74 to the pair of aligned positions located

15 180° from each other about the vertical axis 78’. A collar 256 located on the
blow bottom platen 56’ maintains the shaft 76” vertically.

The pair of links 98’ can extend from the blow mold moving

_platen 58’ to a block 258 secured to the frame 28’ instead of the alignment

cylinder 100 shown in Figure 1. To move the transfer head 74’ without moving

] 20  the blow mold moving platen 58’ would require the disconnection of the links
98’ from the block 258.

The transfer head 74’ moves in a manner similar to that of the
first embodiment, with the cam rollers 102’ interposed in a lifting hub 80’ of
the transfer shaft 76’. Movement of the blow mold moving platen 58’ would

25 move the transfer head 74°. The drive gear 250 would move axially relative to
the drive gear 252, but it would maintain constant engagement.

Referring to Figure 15, an alternative method of moving the
stretch rods 64’ is shown. Similar to Figure 1, a stretch rod cylinder 260
extends between a stretch rod plate 262 and the blow mold moving platen 58°.

30 However, the housing of the stretch rod cylinder 260 is mounted to the stretch



The .guide rods 128 are secured to the transfer head 74. A pair of neck nold
cylinders 132, nmounted on the transfer head 74 and connected to the inner
neck 5 nol d hol ders 120, are used to pull the inner nold hal ves inward.
The outer nol d hal ves which are connected by the neck carrier to the
I nner nmol d hal ves of the other set therein is pushed out by the

pul l'ing the inner nold hal ves inward _o¢ herein resulting in the neck
mol ds opening. A conpressed air transfer port 172 (as shown in Figure
3) projects upward fromthe stretch blow nold 54 to engage 10 a manifold

bl ock 174 (as b I . 4F OVl C j .

for the neck m)?‘g& E%&%gea{r}lg ‘?gg‘.g"e?ﬁ%r%&rsggg‘é%@% ? p?)g?osn eérﬁmé gﬁ’t%ﬁgmr?}daﬁw B8
only when pldi¢h 58% K IisdadSonee Gileechbfdopainder 10 (6£ Figure!1y exiendingeos 132
vent the conpressed air to atnosphere upon conpressed air no longer

bei ng sent to tmove the stigighi fadsr64 dawnwards dhe stresbnigdeadindar 260 icapBacthot

shown, | ocated | e neck .15 Li [ 3 ' to
the cl osed engagf%ﬁ%}? plBQYWS(S%‘? stretéH)J'og p(ﬁ/te Z%Q%Ha s&et%&?%f&l@%; %@s:{f%‘ﬁ)%%a:so
Wi |1 now besf ul kotw#His Ghe 36WerVBREE o ithe! bow mold fhovit@Wplaten! 98’ . ViBywekardhe
preformnold 36, and Figures 4 and 7 show different sectional views.

The preform nol tayemens ofithe ptigtels rpd plaspreAxtands tpostesiehrods 64°. chigweetldd to
W th the neck iR 1 Peqney ol s ARt bRE AL RENGE AR Y  ancrer
Qggd 74. A preform ol d i gire 154hodfdn@iterBR6R GhbddiRiehicetitisaBicANIOWNIS
: mold 54’. Four blow mold open and close cylinders 266 are mounted to the
* 10 outer die shoe 152’ and each has a rod 268 that extends through the mold halves
148’ and 150’ to the inner die shoe 154’. The cylinders 266 move the mold
| halves 148’ and 150’ between the closed position wherein the halves 148’ and
150’ engage each other and an open position (Figure 19). Similar to the first
embodiment, movement of the mold halves 148’ and 150’ is limited by the stops
15 160’ of the stop plates 158°, therefore as the cylinder 266 moves the mold halves
148’ and 150° apart or together, upon the die shoe 152’ engaging the stop plates
158’ the mold half 148’ stops moving. The other mold half 150’ moves
__ independently of mold half 148’ until the die shoe 154’ reaches a stop 160°.
E _ Referring to Figure 17, an alternative embodiment of a transfer
* 20 head 270 and neck molds 272 is shown. The transfer head 270 has two stations
274 and 276 each having six bores 278 located in two rows of three 278a and
278b wherein each row is generally parallel to a radius from the vertical axis
and aligned with the mold cavities 146° of the blow mold station 32’ and the
injection openings 136’ of the preform station 30’. The neck molds 272 are
25 located in a channel 280 of the transfer head 2‘?0 and have two mold halves 282
and 284 biased by compression springs 286 to the closed position. Referring
to Figure 18, the mold halves 282 and 284 have alignment pins 288 which
depend downward and each are received by an opening 290 in the mold halves
148’ and 150’ in the stretch blow mold 54’ and in the other station received in
30 holes in the preform mold 36°. Referring to Figure 19, when the mold halves



andgfsecured to by a nmounting plate 144. A preform

le 176 extends upward fromthe manifold 42 to the preform nol d
indert 140 and the upper portion of the preformnozzle 176 25 fornms part
of*jnozzl e 138. The preform nozzle 176 is heated, simlarly to the

-.marji fold 42. The preformnold insert 140, on the other hand, is cooled by a

no

1472

indert 140 is

watjer jacket 178, which receives water t_kgeough line 180. An outer sleeve
may be installed to surround th

preformmold insert 140 if the

designed for a machine with a different preformnold 36

and therefore U{? a?’n% 15 daaxl' to%éne%“f);? rthes{)leo%/v?no cfl %pclens ax;cF gf“gse[ %}ql'inder 66, the

10

15

20

neck molds are urged open by the alignment pins against the bias of the
compression spring 286. '

The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof and, accordingly,
reference should be made to the appended claims, rather than to the foregoing
specification, as indicating the scope of the invention.

In brief summary, and referring to Figure 1, the injection stretch
blow molding machine 26 forms parisons 57 in the preform mold 36. The
parisons 57 are retained in the neck mold 112 of the transfer head 74. The
transfer head 74 is raised with the blow mold moving platen 58 via the links 98
to a raised transfer position allowing the indexer 94 to rotate the parisons 57
from a position aligned with the preform station to a position aligned with the
blow mold station 32. The transfer head 74 is lowered therein lowering the
parsons 57 into the blow mold cavities 146. The blow core pins 62 seal the
parison 57 in the neck molds 112 and blow mold cavities 146. The stretch rods
64 move to the extended position stretching the parison. The parison is inflate
to form the finished holiow-molded product. The mold halves move to the open
position, the bottom plug rotates to the open ejection position. The neck mold
move to the open position and the ejection rods move to the ejection position
ejecting the hollow-molded product. Simultaneous to the blow mold station 32
forming and ejecting the hollow-moided product, the other station of the transfer
head, which is at a diametrically opposite location on the transfer head is in

registry with the preform station is_ retaining newly formed parisons 57.



- 10 ' | The preform core pin-50-extends through t_he

neck ‘mold 112 and Is received in the |n ection_openi n 136 t |
defining a parison cavity 182. The er' ukm ml &n” has a hoII
bore 203_whi ch receives a bubbler tube Fi gure 5B
wher ei n ¢ool ant;, wat eF,” flows down the bubbl er tube 5 204 and up around
the tube TZ[s&hetemaa(BeénHe ger €f orm core pin 50. The preform novi ng

platen 46 mani fol d 201 with-&ool ant "in" duct 205 and
a cool ant (as seen in Figures 5B and 7) for transferring

cool ant mthe preformcore pins 50. Referring to Figure 6,
nol ded pl astlc resin is injected t(DIQAMMSt he primary nozzle 40, the
mani fold 42 and the preform 10 nozzle 176 into the cool ed preformnold
i nsert 140. The difference in tenperature results in the plastic

resin being conditioned to;a nor f,or pin
50 and being retai ned by an annlﬁ mraé’glf‘?é%éég%gf%v&g E@éo‘;' ol 0 bj?(\g]%%ﬁd’ik
nold 112 (as beSby agmdnrstﬁtmmwlrhbldi@g r@ndprivingie parison 57 to the

neck nmold 112. bl ow nold station 32 will now be

fully di scus%ed V\/nere Fi garpéeﬁgr@mna(wbﬁowfoemmgapmsoswét,ch bl ow

mold 54, Figure 4 shows a cr 0552 blow mold station (32) for stretching and inflating the

parison into the hollow molded object and then ejecting the hollow-molded
product from the machine;

the preform station and the blow mold station being

10 disposed at diametrically opposite locations on a circumference of a circle;

a ransfer portion (34) having a transfer head (74) rotatable
| about an axis extending through the center of the circle and having a pair of
| identical transfer stations (108,110) located at diametrically opposite locations

with respect to the axis;

15 indexing means (94) for rotating the transfer head (74)
between two aligned positions in which one of the transfer stations is in registry
with the preform station and the other transfer station is in registry with the blow

, mold station; and

each transfer station (34) having at least one parison

20 engaging and retaining means (112) for engaging the parison formed at the
preform station (30) and retaining the parison for transfer from the preform
station to the blow mold station (32) upon rotation of the transfer portion from

one to another of the two positions.

: 2. A machine as in claim 1 further comprising:

25 adjustment means (100) for moving the transfer head
between a raised transfer position for rotating the transfer head between the
aligned positions and a lowered operating position for forming the parison and
the hollow-molded product;

the preform station having a preform mold (36) below the

3_0 transfer head having an injection opening (136) aligned with each of the parison



v -

sectional view of the station 32, Figures 5 and 5A show cross sections of
the Thi3 SRut 198 BeenReplad®, Fi gure 6 shows the nolding at a point just

after stre before inflation, Figure9ﬂ at
a "poi nt afEmua"!Em!m uﬂ and 20 inflation, and Fi gul I'mmmnlusmuﬂmg

ej ection o product . Ref é&rrfnd génefal 'y to
Figure 3, the stretch blow nold 54 has six23 nmold cavities 146 in two
sets of three 146a and 146b aligned with the neck nmol ds 112 of the
ot her stationeh@@ginglldhdfrébaihingshfancast 7éheFadigtled Netation &€ts

146a and 146b of the nold cavities 146 is defined by a pair of nold hal ves

25 148 andthe0 hpansfdronhead simds W pueflkivin HEtatdiom shewing5l2aand

154 _are slideably mounted on a pair of |eader pins 156 located in a
paiir of stop prefesrm movinggplatennmorable detweemm drabsedspeadting 150
and di e shoes 152 and 154 are limted by the stop plates 158. The

stdp pl ates 188dhave lowergdal Pegibiost g havingg( (PrgliPEm1®onshi pAR

endage the die shoes 152 and 154 to linmt the novenent 30 _of the npld

haljves $48 and5£30 ideRsnding c|deeawpsdi t AHF aXt@RGRh peRreugn the
|

transfer head and into each of the injection openings
when the transfer head and the preform moving platen are
in the lowered position for forming the parison engaging
and retaining means; and

10 the blow mold station having a stretch blow mold
below the transfer head having a mold cavity (146)
aligned with each of the parison engaging and retaining
means of the aligned station of the transfer head for
receiving the parison and forming the hollow-molded

15 product, and the blow mold station having a blow mold
moving platen (58) movable between a raised position and

a lowered position and having a blow core pin (62)

depending downward to extend through the transfer head
* and to seal the parison in the parison engaging and
20 retaining means and each blow core pin (62) having a
stretch rod (64) extending through a bore wherein the
stretch rod stretches the parison in the mold cavity and
the blow core pin blows the parison into the hollow-
molded product and then the hollow-molded product is

25 ejected from the machine.

3. A machine as in claim 2 wherein the stretch rods



(Fi

are . noun gklet ch bl ow nold 54 and each has a rod 164
extgnding to th i hoe 152. Al though four cyl"ﬂ uﬂ&ﬂ“ﬁuﬂtﬁuﬂ,
t hat} nunber is , The out er bl ow nol ' IL

cylifnders 162 nove the nold halves 148 5 bet ween t he open and' cl’oséd
posiition. Stops 160 ensure that the nold h%fves are in the proper

cl'osed or open_posit.i : | ri0f i r .ol .gn sed
c%/l i nger s 166% eif’%ég?‘ g’d nﬁée‘ﬁaj'eéedn {:ﬂe@'&% e'’s c%yevsﬂ?%g g‘ﬁggggc% aé-'se " %ear‘lo r

of rods 168 e | t dig s Theydi bl i pder s
166 nove bot hﬁérg%éﬁgl V229?%§n| n\%ar %'?oi-ya\l/ar sc,:1 t %?ég'pmg'?ndos%ﬁ g%)gcn%ﬁ%éu?ward
10 towards fhg; £l o5edeppsidt itcHiteg dithshearibuh anadst appeshddtidie

pr oper osition by stops 160 | ocated on the stop plates 158.
A tapered al i gagBpioni Bok78jpEeiagt thephld dw-aslided Hrodhudt.
5 4. A machine as in claim 2 or 3 wherein the stretch
blow mold is modular and removable as one unit.
5. A machine as in claim 2, 3 or 4 wherein the
stretch blow mold has at least one set of the blow mold
cavities defined by a pair of .mold halves (148, 150)
‘F’ 10 wherein the mold halves move between a closed position
engaging each other for stretching and blowing the
parison into the hollow-molded product and an open
position for ejecting the hollow-molded product.
6. A machine as in claim 5 wherein the stretch blow
15 mold has a bottom plug (196) rotatable between a closed
: position interposed between the mold halves and an open
position spaced from the mold halves for ejecting the
hollow-molded product.
7. A machine as in claim 6 wherein the stretch blow
20 mold has a stop means (160) for limiting the movement of
each of the mold halves in both the closed position and
the open position.
8. A machine as in claim 6 wherein the stretch blow
mold has a pair of stop plates (158), a die shoe (154)
25 mounted to each of the mold halves, a pair of leader

pins (156) carried by the stop plates slideably



P54 to be received by an alignnent slot w th bushing, not shown,
'the transfer head 74 to assure alignnment of a selected one of the

concuffent |y the other atation - with the pretor MILONGHIERIFFIIN
Referfing to Figure 4, the blow core pin 62 of the bléw hol'd * $ oving

platen 58 extends into the neck nold 112 when in the |owered position
and has a stuffer portion 184 for hol ding £Re pari son 57 (previously forned

the st roton recsiata iy 84 PRoahiFers i, tin AndRAldh e o,
bot tom of hol FBRnerdSs S e sven diedl SE0For?, fE8q LandrRbied
bot tom plug 196 i$el @%@V ﬁéé%@%ﬂﬁ%ﬁg‘?éﬁh%o%i%@&é’é' the nol d hal ves

148 and 150 (refer to Figdre 11 to see 5 wthout the ring

196){ to ensurg that henafismum £ ugn 196y| Snar @@edDA leC at ath Adyhereint O
prevent novenment of the bottom plug 196 when the nold cavities 146 are

fil 'fed_ With compressgdst@er agogesehi besls bed owrahgFy ghalBet t&ptehddng
operat|n§ cylinders 202 (only one is visible in Figure 4), noveS the

bot fom pl ugs 18@ough tHietteensfet!| head pog tHhe tfkhsffeONsha enairﬂﬁ?
y

position (as shown in Figure 11). 30 The bottom plug 196 is pivotal
nDuFted by a retdp2ifigambaronnett ad tadt fer coupling with the indexing

; means and a lifting hub (80) located in proximity to the
other end; and
10 the adjustment means for moving the transfer head
between the raised tfansfer position and the lowered
! operating position is a link having a first end mounted
to the blow mold movable platen and a second end
selectively rigidly positioned relative to the frame in
15 proximity to the preform movable portion, and a cam
roller rotatably mounted on the 1link generally
intermediate the ends and slideably received by the
lifting hub on the transfer shaft so that the transfer
* head moves between the raised position and the lowered
20 position with the blow molded movable platen.
10. A machine as in claim 9 wherein the second end of
the link (98) is secured to an alignment cylinder (100)
wherein the cylindei moves the second end of the 1link
from a normal operating position to a lower pre-
25 operation alignment position.

11. A machine as in claim 9 wherein the coupling

This Sheet Has Been Reilaced

U




bottom pl ug operating cylinder 202" 'b"y‘“a Itnk 230-for
bet ween the cl osed position (Fi open
ej ec n position (Figure 11). Al ternati $M’m m ati ng the

bott @m plug 196 are recogni zed, such as a *rotary ac to rotate
. 5 The bl ow nold platen 56 and the stretch bl ow

mol d§f54 each have a slot or openi n2®06 directly bel ow the bottom

pl ug$ 196 for passage of the hol | ow nol ded product sjpglék_&éoon(seg)ect i on

fronfthe bl ow gphd. is the transfer shaft having

received by an internal spline hub (90) of the indexing

means.

heet Has Been Replaced
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i 3
The stretch rods 64 are shown in a partially extended position in
Figure 4, in which stretch rods 64 just touch the parisons 57. The streétc
rods 10 64 extend through a conpressed air manifold 208 in the bl ow ™™gl
novi ng pl aten 58. Seals 209, lip seagf preferably, (Figure 6) seal
the conpressed air mani fol d 208 where?fhe stretch rods 64 pass

through the wah} leIheIﬁﬁg§£§3ﬁeg§£?twﬁ g&ownﬁﬂl%gﬂ% 8§!S connected to a.

duct 211 (as best seen’| I'gure HEd to a series
of ducts 210 around the bore for the stretch rod 64, 15 . which extend to
the stuffer portion 184 of the blow core pins 62 (Figure 5B as seen
in Figure 4) to provide air to i AB@RRclrhq FRLIr®0N )57, as described bel ow.
A conpressed air line 212 provides the conpréssed air for the conpressed
air mani f ol d 208. The stretch rods 64 are shown
in Figure 6 in the extended position 20 stretching the parison 57 to
engage the bottom pl uly i96. sEatishrmachined264 forms a @ardsen Hrdmhe pair
of stretch rod cylinders 70 secured to the bl ow nold novi ng pl aten
58, pushing thelastitchresdn phmd e th@nansitsétehcbloodngbdntidhiea hollasdr et ch
rod cylinders 70 are equipped with a relief function so that after the
stret chi ngd of mdkdedr producs? bufhermaechivecjhas i agprefoim| Ebatiohddd )
product 25 194 the force exerted on the stretch rods 64 may be relieved
therein relievfe% forminghea fparésen t(fd horrdwbhewdseplst ogtietlens (32)

. for stretching and inflating the parison into the hollow
* molded object and then ejecting the hollow-molded
product from the machine. The preform station and the

10 blow mold station are disposed at diametrically opposite
locations on a circumference of a circle. A transfer
portion (34) has a transfer head (74) rotatable about an
axis extending through the center the circle and having
pair of identical transfer stations (108, 110} located

15 at diametrically opposite locations with respect to the
axis. An indexer (94) rotated the transfer head
* between two aligned positions in which one of the
transfer stations is in registry with the preform

station and the other transfer station is in registry

20 with the blow mold station. Each transfer station has
at léast one parison engaging and retaining neck mold
(112) for engaging the parison formed at the preform
station and retaining the parison for transfer from the
preform station to the blow mold station upon rotation

25  of the transfer portion fromone to other of the two positions.

Thllslslliietlliizi Been R.r




Refer;ing to Figure 9, conpressed air enters through the m“conpressed
air pipe 212 to the conpressed air mani fold 208 and domn the Z;;

211 fand 210 (Figures 5A and 5) to inflate the pdpis e‘Ehape of
| ttle 194
- 13 -

t He i30 nold cavity 146 (i.e. the hOHVQ&FﬂD|de

haviing t he
finished threads 190 on the neck 192). The_stuffer portion 184 of the bl ow
core pin 62 seals the parison 57 to allow the inflating operation.
~5C
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hpl | ow- nol ded product 194

the slot 206 in the bl ow nold platen
Figure 12 shows a similar vieww th the 10

posi ti on pushing the holl ow nol ded product 194

oA

d t hrough

‘mol d hal ves 148 and 150 separate (Figure 11), allow ng the bottom
12 then is opened and the stretch rod 64 is nnvedﬁ$GMEhﬁs§&ﬁ§£}gn position
B ensure that the hol | ow nol d&t8pr oduct 194 £,

pgn 62 and does not get hung up on the neck mg‘

drops fromthe nold cav

56 and the stretch bl ow nold 54.

| ow core

stretch rod 64 in the extended
out of the nold cavity

{

164. The neck nold cylinder 132 has pulled the neck nol d hoLgﬁrs 120

apart therei-p—atew-Rg the hol I ow nol ded product 194 tOo-dkep~

I n addi tiomto the~tenponents di scussed, the injection s(gftch bl ow
mol di ng machi ne Zﬁ\ﬁés addi tional elements to ensure al "ghment of °
conmponents. 15 Referring to Figures 7 and 8, a ril Ziﬁ\bxtend'ng§
receives a rectangul ar 'kail 219\i n~a

vertically on thef}f me 28

grooved gui de traec ‘?18. A bracket 2280~ « mount &d to, e pref oxm movi ng
pl aten 46 carries:?Vlf shaped runner 222.:ﬁhe i "Lﬂ}%haped runser 222
Is resilientky -nrp d -on-bracket 220 via a pair of > flexible ring
devi ces 226 aII9ang.$L;ght fextitre—20=——Rar+—249—s _nhunted via a bal
slide in runner” 222=FG-gui de_the—pr &f O M oW N —=platen 46 as it
noves down to the | ower e it BRI Hisure it

181}
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nt and
226
has

I ces
ecessary

| SIRTE
|

bi.acket 220 with a resiliently nmounted "U' shaped runner 222 and a guide

rail

fi

ms
Rﬁ?
the blow nold noving platen 58 simlarly

rmnol.d . 36: The
1 Sal
g

|

- O
© —
cC O
© O
S
n Q
7p]
O
[
m.o
o c
>
& 2
~g
o

slide to guide the novenent of the blow nold 30

is conpensated for by the flITe

m sal i gnment or

for

flexible ring devices 226 ¢
Referring to Figure 10,

ins in alignment with the neck nolds 112 and the prefo
219 nounted via a bal

llexi bl e ring devices 226 have sonme conpliance so that any

bifndi ng due to run-out

account

;
f

T?E;ZS

t

N

N

noving platen 58 in runner 222 between the raised and | owered posit-on.
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erring to Figures 1, 3 and 4, the locating head 109ThisShext Has Been Replaced
ctangul ar thick block | ocated on the frame by a pair and
cured by four bolts 245. The | ocating head 109

center
ys 244. The center keys 244 88& are received by "mac |ne! grooves
6 in the base of 5 preformnold 36 and the stretch bl ow nold 54,
spectively. In addition, the | ocati ng head 109 has two pair of

eci sion ground die stops 248 to engage the bases/@nd precisely
radial ly QgsTliogzzhe perfor m not d- 36 and t he $Preteh—bl oW mol d 54.
The center—keys 244 and the—die Sfops for the streteh=bl ow nold 54

are locat’ed hf ghér vertically than those for the-perform nold 36 because of

T TNXW0 ™ °]

10 di fferent verti cat—pusitiomsToflt~ehase: CYRNE ~Z& In
addition, the neck rolds 112 hr&\\§;h£>H >;§$. SRR anount of

firee play, the resﬁT?*of_bging nount ed by the shbnlder bol t €>.such t hat
upon the transfer head 74 being |lowered to the | pwered operating position,

tthe neck nol'ds—4t2 seat properly in the nmpunting plates 144 and
preform nold 15 i nserts—t40_of “the preformno| d 36 and the nold hal ves
148 and 150 of the stretch blow mold 54. | ~—oeséFiBtion of the
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(
shojwn) Iocated_pn the;{raggigi_bggdvabove the stretch blomfﬁbjd

ction stretch bl ow nol ding machine 26 is a contﬁ@qgu§H%;haﬂu@M@we

. The operation of the nmachine is best understood he 20
ssion at the point in the cycle ¢ge both the pref ﬂﬂ ten
t he bl ow noving platen 58 are in the raised

portion 20 Is in the raised transfer position. At thls p0|nt
of the cycle, both the preform nol ds and the bl ow nol ds are enpty.
Plastic resin is heated and extruded into the,layectlng devi ce. The
pr effor m novi ng platen 46 -and the bl ow nol vi.ng 25Z° platen 58 are noved
fromh the raised position-of Figure 1 to fhe | ower ed operating
posiftion of Figure 4 mheﬁetn the,LT#Eifer portion 34 is noved to the
| owgr ed operating position by the 8 98 and the camrollers 102
fol fowi ng the bl'ow nol d novi ng pl aten 58. Upon
t heftransfer hgad—belng | owered.” the alignnment slot with 30 bushlng (not
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- Y
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plastic resin is injected

pre transfer head to adjust
grinent occurring upon the indexe

e

t hr oug
Ani fol d 42 and the preformnozzle 176 into

54 receives the alignnent pin 170 (Fi gur

-

e primary nozzle 40,

rotating

place

I

10)

t he

1e the cool ed -
preformnold insert 140 and into the injection openings 136. The

di fference in tenperature—rest+s

.a nore rigid state on t heZpreform core pinz50 and

retai ned by t he grooves 186 in
form ng the parison 57. 10

H—the—prasttecresim bei ng copnditioned to

-

has been forned in the parison cavity 182,

ei ng

t hed neck noid 112 t\}ierei n
Zytéf the parisQn 57

X
~

~

cylinders 48 dnhd the blow nol d cylifider: 60 gove the pfefarm <o

the, prefar m=>

nmovi.ng pl aten-46 and the bl ow nold nnvkng pb?ten_SS uéﬁard‘ﬁes@jting i n: the
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transfer head 74 being lifted by the Iinks 98 approximately hal'f the

di stance as t he bl ow nol d novi ng pha&mnaﬂamB&hés ¢d sons 57
are held by the groove 186 15 7|/n each of ﬂ ‘muﬁ 112 with

t He ‘neck nol d hal ves 116 and 118 bei ng he d er by the
conpression springs located in the neck nold cylinders

(Figure 2). Since the transfer head 74 and the neck nDIds 112 are only

novi ng approximately half the travel of the preform noving

pl aten 46, the préfarn1COFef pins 50 are rai sed high enough to

clear the transf€r- Head 74, the neck nolds 112 20 and parisons 57.

When the noving plafens 46 and 58 reach the raised position and

the transfer head 74 reaches the raised transfer position, the internal
spline hub 90 of the indexer 94 drives the spline 86 of the
transfer shaft 76, rotating the transfer head:z 74 180 about
the vertical axis 78 so that the first station 108, ~/9 4 25,/:wh|ch was
located at the preformstation 30, is now |located -at the b|QM/nD|d

station 54 and the seconﬂ_statlon 110, which was Iocated‘arv{he bl ow nol d
station 54" is now | ocated at the preforn1stab|on 30, as seen
in Figure 1. The parisons Zz. o7 foragd at the preiorn1stat|on 30
are now | ocated at the*blow nold station’ s 32" and t he neck

nol ds 112 at the prefoynlstatlon 30 are enpty. ' NN




"he bl

cyl i nder 60 | ower Thifgne |
| owered position with the 8/18r ansf m
li'nkp 98 at the sane tine to the | owered

Referring to Figure 4f'féé;§&ﬁ£ann1cylinders

ow nol d

to t g noved by the
i tion.
Simyj taneously with plastic resin being injected into the 5 I nj ection

opening 136 (Figures 6 and 7) as descri bed above,

t he parisons 57

formed in the previous cycle in the preformstation 30 —which are now

| ocat ed

being axially stretched
Referring to-kigures 6, 9 and 10, a

imthe nold cavitlies 146 of the blow nold station 32, are
by the stretch rods 64 (Figures 4 and 6).
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84 of the blow core pin 62 seals the top of thé parison 57 agai nst
t he neck mold 112. Conpressed air is sent thmyg{aetl}iaeB&ﬁ)KEﬁeﬁsed air

mani fol d 208 and down the duct 59/%1 and 210 d5) to
inflate the parisons 57 into the shape of t ( 146
|

form ng the hol |l ow nol ded product or bottle ration of

t he machi ne has been described wth the stretching operation
occurring prior to the bl ow ng operation, the stretching and 15 bl owi ng
operations can-oCgur sy pyl taneously. The_force on the stretch rods 64

is reduced aft@r stret’ching the parison 57 by the relief function of the
stretch rod cylinder "70_so that the strefch rods 64 do not stress

t he bottom plugs 198 or puncture the hol | ow nol ded /pk oduct 194 when
the stretch blow nold 54 is openi ng. 20 P Referring
to Figures 11 and 12, after the parisons 57 are formed, 7. _af The preform
station 30 and as the preformnmoving platen 46 is noving up* war d,
the nold hal ves 148 and 150 of the stretch blow nobld 54 ‘are noved apart

by the bl ow nold open_ane cl ose cylingders 162 and 166 {Figwe 3). Prior to

t he mol d hal ves® 148 and 150 opening and after a short cyrJ ng peri od,
the pressure 25 i n._t~-.h:e, air mani fol d 208, ducts_211 4and 250 and’within the

hol | ow- nol ded product .~ 294 is reduced to atnpSpheric-pressure by
venting. The nold hal ves 1A : T¢ the-dielghoes 152

~
\
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pl ages 158. After the nold halves 148 and 150 havgmgm g% et elo en
position, the bottom plug operating cyllnde,M ifHe |inkage

23 Eaning the 30 © bottom plug 196 dowy;gnd away cavity 146.
- 17 - At the sane tlne t he 74 was

noved to the | owered operating position, the nanlfold 174 on the
station of the transfer head 74 (Figure 2) in alignnent with the

stretch blom/npld 54 Wﬂ5w+6MeLed—9ﬁTp&%&MLJJl—*
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engagement with conpressed air transfer 172 (Fi gmseshaﬂaﬁ e he product

19 5 is formed by stretching and inflating, t @ peri od,

the venting of pressure and the quplng of

cofrpressed air is sent through the conpres er 172 to
the manifold 174 and into the neck nold cylinders 132 urglng t he

i nper nold hal ves i nward agai nst the bias of the sprlngs t herein

noyi ng the neck nol ds—+to-the-openrelease positien—i6 —

The stretch rdg cylinders 70 push the stretch rod pl ate 68 beyond .
t he extended~p\5|t|on to the ejection position resulting in the stretch

rods 64 pushi ng the hol |l ow nol ded product or bottle 194 off of. the
tip of the bl ow core pin 62. Gavity causes the hol | ow nol ded
products or bottles 194 to fall t-hrseugh tHg skots 255 I n tTre<base of

the stretch blow nol d 54‘and bl ow-bottom platen 56 1§ to~a conveying
means ( not sthn) whi ch conveys fini shed products to:. further

operation. ~ .As soon as Lhe—stretph rods 64 have pushed
t he hol | ow nol ded products 194 free, th@ stLeLLhztod_cylrﬁgers [z

nove the stretch rods 64 and the—= ﬁ+f§téﬁ—tﬁé;pLﬂLﬁ.Gg ummﬂ?tzzr{he
retracted position. The neck nnkﬁ.CVTTﬁﬁET§“26f:£§I§Z;’ . 0.
the neck nold cylinders 132 are exhausted b

conpressi on springs- (not shown) ™ nuw-rg—the—REER
56 to the ctosed ehgaglng p05|t+dn‘ -The botton1pt“
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rotffes the bottomplug 196 upward to the cl osed p05|t|on ~ The bl ow nold

operg and closed cylinders 162 and 166 nove Baenl Replgced 48 and
150 ftowards 25 the closed position. &21 ndi cat ed E ﬁ&m' !)d hal ves
148 fand 150 stop movi ng when the“die shoes. 15 act the
stops 160 of the stop plates 158. It is not necessary for both nold

hal ves 148 and 150 to reach the center | ocation at the sane tine,

since the stop plates 158 ensure that the nold hal ves / 148 and 150
will stop at the correct |ocation. =i le . T3
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Si:qlfaneous with the stretch rods 64 and the bottom plugs 196
movilng, the blow nold noving platen 58 is noved This ShdaecHas Beea@epipasi ti on by

the| bl ow ol d cyl i nder 60. As blﬁvlanld ' is raised,
t he{mani f ol d 174 | ocated in the Bhster 2)
172. weve ior to this

separates fromthe conpressed air 5 transfer

separation, the neck nold cylinders 132 - have vented to atnosphere
and the conpression springs (not shown) have noved t he neck nol ds
hal ves 54 and 5640 the closed engagi ng po3+&ion. Wth the bl ow nol d

movi ng pl aten 58 and the’prefofm noving plATEn 46 in the raised position
and the transfefl tead-74 noved by the links 98 to the raised transfer
position, 10 the indexer 94 iis ready to rotate the transfer head 74

180 err] about the vertical axis 78:so that the parisons 57 forned
at the preformstation 30 are noved to thei ;. bl ow nbld station 32 and
the now enpty neck nolds 112:.are noved fromthe bl ow mol d station 32
to the preformstation 30. The transfer head 74, the pr ef or m novi ng
pl aten 46 and the bl ow nold #ewvi ng platen 58 ‘are |ofered 15 again to
continue the process. —Pre=Dpper at i om—atrgnnemnt

Prior to operation, Phe/ﬂ&ehrﬁe—ie—ﬁay—ﬁequ::s=adTﬂszgent to ensure
alignnent and to ensur€_that the proper anmount of.jplastic resin is received

in each of the_injection openings 136 at—preformStati on 30. The amount of
Rt P ;c2 " ;
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-
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di ff erent

fea ure of
t hr

bl o

-shoW
Fig
The
cor
hol

stuffer
30

a)

-

*

t he

pugh the top of the

In addition, the

portion 184’
pin 62'

TR N ~
P\\\ hY \\\H \;\

i nvention is that

pl af es 144.
I red operating position to check 25

transfer

Al ternative abodi nents

plastic resin received in the injection op?p

ing 1
preformnold inserts 140 and pre ’ﬁa%
are r§
thro

preform no

L

6.is varied using

Replged An uni que
J pl aceabl e
| e mounti ng

head 74 can be |lowered to the

al i gnnment wi t hout
nol d moving platen 58, by |owering the
i in phantomin Figure —

ire 13 shows an al ternative ‘enbodi ment of the bliow coré pf n& .

al i gnment

. . [ - N
LN NN AN
N N
N \_\:\\ r\ LN

| owering the
/g¥linder 100 as

7

isia slidable piece reldtive to the rest of the
and | ocated—in the blow coreipin 62

Upon t he
ow nol ded product
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- 19 ' " 194 being fornmed, the stuffer portion 184" noves
upward out of the neck 192 of t-he -product—1947"This action

i s ,achieved by conpressed air being forfse/géon ThlsSheethasBeenReplaﬁecﬂ ower side
ffe

234 of an upper plate 236 of the stu rtio ir is
exhausted from an upper portion 238. The stuffej is typically
hel*d 5 I n the extended position by I'T" above the
upper plate 236. A sleeve 240 is slideably received by a
chanmber 242 in the stuffer portion 184" to allow air to pass

t hrough the ducts 210 (Figure 5) therein the air to inflate the pari

57 into the hol | ow nol ded product 194 dees—nqt nmix and interfere witM he
conpressed air to nove the stuffer portion 10

Referring to Eigure l14—gnmatternate—enbodi nept—teo—+otatethe

transfer pOLLFGH%&¢—4é%§hOMﬂ The transfer shaft 76 has.a_dLLMe_g aﬁ-250

at the I-ower end. A dri.ve gear 252 connected/to an i ndexer
or drive nmeans 254 ;-\‘ constantly engages the drlve gear 250 of
the transfer portion 34"a||omnng t he |nde§gr 254 to rotate

the transfer head 74 to‘The pair of allgned p05|t|ons Iocaved
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on the
vertically.

from the bl ow nol d novi ng

bl ow bottom platen 56

16/11%"

e pai
aten

180 from each ot her ‘||!!ou't' t')he vertical axis 78 —A—Totlar 256 | ocated

8L Eﬁéeﬂ&s BhaRrshatd 76"

can extend

- 258 secured

der

100 shown

to the frane 28" instead of the alignnent

il

in Figure 1. To nove the transfer

head 74'

W t hout novi ng

20

t he

bl ow nol d novi ng pl aten 58

woul d require the disconnection of the Iinks

98’

fromthe bl ock 258.

noves in a manner simlar to that of the

with the camrollers 102

the transfer

shaft 76'.

The transfer head 74
first enmbod
interposed in a lifting hub 80" of ~
Movenent of the bl ow nold noving platen 58 woul d

25

nove the transfer

head—74"—

relative to
const ant engagenent.

\~

an alternative method of‘nDV|ng t he

The drive gear 250 woul'drmove—axial ly
the drive gear 252, but it woubld marntai no
Referring to Figure 15,
stretch rods 64% |

-
L

N

\l

shown. Simlar to Flguré\l a stretch rod cylﬁhder 260

ext ends between a stretch r od
58" . 30 Fbwemer th
mounted to the stretch—

ate 262 and the bl oviknol d. ‘iévi ng pl aten
hou5|ng of the’ streggh rod .¢ylinder 260 is
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- go - rod plate 262 and the rod extends to the lower _portion of
t he bl ow nol d novi ng pl aten 58'. Instead of.t, retch rod cylinder

70 (of Figure 1) extending to - Moy, fghe strehﬁ'gl"‘ﬁie s thar d, the
stretch rod cylinder 260 contracts, t her eby ’ H etch rod
plate 262 and stretch rod cylinder 260 downward 5 | ower

pl ate of the blow nold noving platen 58 . Downward novenent of the
stretch rod plates extends the stretch rods 64'. Figure 18 . shows a
side view of the alternative enbodi ment of the stretch rod 64'.

.Figure 16 .shows qf,al;erngyg%e enbodi nent to the stretch bl ow nmol d
54' . Four bIOM/WBId’dpen néd‘cl ose cylinders 266 are nounted to the 10
outer die shoe 152" and each has a rod 268 that extends through the nold

hal ves
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148' and 150' to the inner die shoe 154'. The cylind nol d
hajves 148" and 150' between the closed position mhef&éﬂ% ng48

ang 150" engage each ot her and ang AREN p05|t|o | "Simlar
tojthe first enbodi nent, novenent of the nold L 150
isLIinited by the stops 15 -~ 160" of the stop plates 158 , therefore as
thé& cylinder 266 noves the nold hal ves 148' and 150' apart or

toget her, upon the di eshoe 52 —engagrRgythe stop*pl ates 158" the

mold hal f 148’ st ops ﬁﬁVLnge_JEE:EEEEETﬁﬁTﬁ half~150" nove

i nflependent |y of mold half 4&8' until ‘the-die shog 154' rEaches, aJSLop
160" . Reterring to Figure 17, an alternative

embodi ment of a transfer 20——head’ 270 and’ neck nDIds 272 is shown. The
transfer head 270 has two starions: —27ﬁ—and—276 each having six bores
278 located in two rows of three 278a and — . 2%8b wherein each rowis
generally parallel to a radius from the veftlcaj axi s and al i gned
with the nold cavities 146' of the bl ow. nDId\statlon 32' and the

i nj ection openings—136—of the preforn1stat on 30". The neck nolds 272 are
25 | ocat ed TTa_ Thanmet, 280 of —t1Te transre[ tlegd— 270 and have: two nol d
hal ves 282 and 284 biased by. cowpreSS|on\spR|ngs 286 to-the cl osed
posi ti on. Referrlng ~. . to Fi gure. 18, 't he~.nold hakves 282 and. 284 have
al i gnment pins 288-. mhlch - depend’ ‘downwar d and each are received by an
openi ng 290 |n_Lhe4mu4i4u¥44§;————: 148’ and-éé@——+ﬂ—%he—e%+e%ch bl ow nol d
54' and in the other statlon rece|VEd |n
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Tebdiotp=t A0}

30 holes in the preformmold 36'. Referring to-""F"l’"'Q'-ﬁ-FTé"?“'
“hal ves -
148' and 150" are opened by the bl ow nold open and cI ose cyli, nder 66" 7t
neck nol ds are urged open by the alignnent pins agg nst. the bl,as:_ of . th
BB DR e il 86 1 The: pyesent en o'ri”rray
"eC|f|cforms 5= wi t hout departlngfromt e spi :

4 t hereof and, accordingly, i
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ref erence should be nade to the appended clains, rather than to the
* foregoi ng specification, as indicating the scope of the invention.
In brief summary, and referring to Figure 1, the |nJect|on stretch

bl ow nol di ng machine 26 fornms parisons 57 in the PLGEAT ST ;
parisons 57 are retained in the neck ld 112 of t;
transfer head 74 is raised with the <ow nol d novi/
| i nks 98 to a raised transfer position all g
rotate the parisons 57 froma position alig
station to a position aligned with the bIo%
transfer head 74 is |lowered therein |owering the
bl ow nol d cavities 146. The bl ow core pins 62 seal the P

t he neck nolds 112 and bl ow nold cavities 146. The stretch rods

nove to the extended position stretching the parison. The parison is

I nflate to formthe finished holl ow nol ded product. The nold hal ves
nove to the_apen posi t1on, € pottom prug rotares to fhe open
ej ection p p neck nold 20 nove to the open +—t+on and t he
ej ection rods ane the ejection position ejecskhg t he
hol | ow nol ded prod Si mul t aneous to the bl ow nold staggon 32
station of the

form ng and ejecti

he hol | ow nol ded product,

the oth

transfer he which is at a (i t rencal | oppos%té | ocation on the
transfer head is i registry mithftH® pre rntst\b(on IS retaining
newy forned paris 57 | ) N
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CLAI M5 | claim 1. A machine for form ng hol |l ow nol ded products by
I njection stretch bl ow nol di ng, conpri sing:
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a‘preformstation for formng a parison; a bl ow nold statlon for

:stretching and inflating the parison into the hoII : "’F"tnd
t hen ej ecting the holl ow nol ded product fromthe . JI
preformstation and the blow nold station being po i §i oned_at § !
diametrically opposite |ocations on g ci rcunf erence f B4cE GoR% | a
transfer portion having a transfer kead rotatable ut an axis ;
ext endi ng t hrough the center of the circle and av‘ng a palr of
i dentical transfer sta- ons | ocated at di fiet M~ ly..gpposijte
| ocati ons w th respec t eOaxi s; i ndexi g Yeang for rotating the
transfer head be- t weke 0_ali ned posi tiohs 11 Lich one of the

transfer stations is in |
transfer station is | 'ﬂ
transfer station I ng at 7He

IOT—

X i ompgnd the ot her
iy Statd A each

ast one parison en-
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gagi ng and retaining means for engaging the pari -

preformstation a
station to the

portion fromone to another of the two positions;

son fornmed at the

nd retaining the parison for transfer fromthe preform
bl ow nol d station upon rotation of the transfer

adj ust rent means for

moving the transfer head be- tweenga raised transfer position for

rotating the

hol | ow nol ded pro
t he transfer
t he parison engag
transfer head

~ transfer
| ower ed operating position for form ng the parison

head bet weem—the al i gned positions and a

and t he

duct ; the preform station having a preformnold bel ow
head having an injection opening aligned wi th each of

I ng and retaining means of the alr-g
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station of the
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-23 - and the preformstation having a preform nmoving
movabl e between a raised position and a | owner e

preform core pin dependi ng downward and exten _i, T
transfer head and into each of the injection open- ,%m» i v
transfer head and the preform nov- g ing plateny n the
position for formng t he pari sor—et ai ned by ﬁéﬂi ]

retai ni ng means; and ﬁ

pl at en

ggngLon and haV|ng a
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the blow nold station having a stretch blow nold bel ow the transfer

head having a nold cavity aligned with each of the parison engaging
and retai ning means of the aligned station of the t{HMN-4fm-ferhea
for receiving the parison and formng the hol | ow gl cedistidfant S
the blow nold station having a bl-pw nol d noving pl dt ¢

tween a raised position and a | owered-position and Ihg

pi n dependi ng downward to extend through the transfef..

t he parison in the parison engaging and retaining,

bl ow core pin having a stretch rod ext endi ng t hr ough~a-hare,

stretch rods novably nmounted to the bl ow nold noving platen or-
novenent between a retracted position, an ex- tended position for
stretching the parison and an ej ection p05|t|2(}|gf @ ecting the

hol | ow nol ded product*wmherein the stretch™® g%& hes the pari

son in the nold ¢ Y] and| the bl ow core pin bllows \28
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the parison into the hollow nol ded product and t hen the hol | ow nol ded

product is ejected from t he machi ne. 2. A machine for form ng holl ow
nol ded products by injection stretch bl ow nol di ng, conprising: a preform
station for form ng a parison; a blow nold station for stretching and
inflating the parison into the holgl ow nol ded product and then
ej ecting the hollow nol ded product fromthe ma-  p~-chine;
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-24 -
at dianetrically opposite |ocations on a
transfer portion having a transfer

head r ot at abl e

the preformstation and the blow nold station being
circunference of a circle;
about an axis extending

posi ti oned

a

t hrough the center of the circle and having a pﬁﬁp R Cay ransf er
st a- tions located at dianetrically opposite lfo - r,ﬂ\spect to
the axis; indexing nmeans for rotating—he transfer {he d be- tweeh two
al i gned positions in which one of the transf er {s{aty 4ER 199%n f epi stry
with the preform station and the other transfef g&tation is in yegistry
with the blow nold station; each transfer statioh having at Te€ast jone
parison en- gagi ng and retai ning nmeans for engegihg.t.he pari-
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son formed at the preformstation and retaining the parison for transfer
fromthe preformstation to the bl ow nol d station upon rotation of the
transfer portion fromone to another of the two.pasifions; adjustment
means for noving the transfer head be- tween a oy

for rotating the transfer head betwggn the aligpe it Zva
| ower ed operating position for form#ag-—the parisof nd the hol ljo
product; the preformstation having a preformnold pe 996 t rlarfsf er
head having an injection opening aligned wth each _of the parido
engagi ng and retaining means of the aligned stdtion of the transfier head

and the preform station having a preform noving tween a
rai sed position and a | ower ed position and having a preformcore pin
dependi ng downward and extendi ng through the transfer head and into each
of the injection open- i ngs when the ffflansfer head and the preform nov-
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ing platen are in the lowered position for formng the parison retained
"by the parison engagi ng and retaining neans; the gy ToEd-Stati-onr~havi ng
a stretch blow nold bel ow the transfer head havin E@‘T/}?SQEET

aligned with each of the parison engagi ng and ret 4i di ng nmeans o1 {heé
aligned station of the trans- fer hegad for receiving theg &P ign anf
formng the hol | ow nol ded product,—a#d the bl ow mpl ¢ station
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havi ng a bl ow nold novi ng pl aten novabl e be- tween a rai sed position and

‘a | owered position and having a bl ow care pip.dependi ng downward to
extend through the transfer head and to seal thgRED pegisen EO-tHe parison
engagi ng and retaining means and each bl ow cprg Bt retch rod
extendi ng through a bore wherein theqgtretch r st ret ches th= pari son
inthe nold cavity and the bl ow eore pin bl Bt BEPIT99% ifntjo t he
hol | ow nol ded product and then the holl ow qctt is
ejected fromthe machine; and the stretch blo ast one
set of the bl ow nol d cavities defined by a*
wherein the nold hal ves nove between a cl osed posi tion engagl ng each
ot her for stretching and bl owi ng the parison into the holl ow nol ded
pr od-
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uct and an open position for ejecting the holl ow

the stretch bl ow nol d havi ng a bottom pl ug ropﬁf
posi tion | ocat ed between the nold hal ves and ap :
spaced fromthe nold halves for ejecting the holil ogy;

A machine as in claim2 wherein the sjgetch blow noljd h
limting the novenent of each of the-wwld hal ves jjn™
position and the open position. 4. A machine as if gl
stretch blow nold has a pair of stop p|atles, a die sho€
the nol d hal ves, & pai ] 2

receiving the die
the stop neans ar
shoes. 5. A macRj
stretch bl ow nold

p plates slideably
pl d hal ves, and
engag- ing the die
by injection
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a preformstation for formng a parison
*stretching and inflating the

t hen
-26-

14

v

parison into the hol |8
ej ecting the hol | ow nol ded product fromthe jra;

a bl ow nol gsts
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hol | ow nol ded pr oduct,
novi ng pl aten novabl e be-
position and
t hrough the transfer
engagi ng and retaining
rod ext endi ng t hrough
parison in the nold cavit
t he hol | ow nol ded pr
ej ected fromthe machi ne;
bl ow nol d novabl e pl
positioned relative to
noving platen, and a c

and the blow nmold station

tween a

havi ng a bl ow core pin dependi ng downyw
head and to seal

a bl ow nol d
rai sed position #

Eﬁﬁg{-'*ﬁﬁﬁﬁgﬁ

t he parison : n t he pari so

sustantially inter

lifting hub rEghe tra

nmeans and gach bl ow core piin | aﬂm’gsam ecgf
re wher the stretch fjoq stretc e tihe
apd the bl ow co n gl ows iinto
uct and then the hol ok fi's
a link having gt++st end mount ec
ten gnd a second end,selectlvely rigidly
mnmold in < ity to the preform
r ot at ablx Sbﬁﬁé@ on_the |ink
di ate the ends and sl | dpably recerwed by the
nsfer shaft so that the|transfer hea
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noves between the raised position and the | owered position with the
‘bl ow nol ded novabl e pl at en. 6. A nmachine as in claimb5 wherein the second

end of the link is secured to an alignnent cylinder [%Rgr ~t+-he-cylinder
moves the second end of the link froma nor- mal oppratbmalliEAT: Sreio a
| ower pre-operation align- ment posigigon. 7. A meghfne as i M5
wherein the coupling neans is the t-r-:m-sfer shaft hq |§ngma4“§ .12%? cei ved
by an internal spline hub of the indexing neans. 5|; I N off fiorm ng
froma plastic resin a pari- son and.then stretch Il ow ¢
hol | ow nol ded product, conpri sing: a frane; a tlransfer portion having a
substantially horizontal transfer head and a transfer S di ng
verti - cally through the transfer head defining a vertical axi s and
havi ng an indexi ng gear neans at a | ower end and a lifting hub | ocated
in proximty to an S
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upper end and the transfer head having a pair of I dentical stations

l1ocated 180[err] from each other -27-
the preformstation and the bl-ow nold station being positioned at
dianetrical ly opposite locations on a  circunf efaREE Gl {'if;gf
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a transfer portion having a transfer
‘ext endi ng through the center of the
tions located at dianetrically o
respect to the axis,
ext endi ng t hrough the trans-
transfer head be-

transfer sta-

head r ot at abl e

and the transfer portion

tween two al i gned—pasitions
transfer stations is in registry with the prefor
transfer station is in registry
transfer shaft

with the bl ow i
havi ng coupl i ng nmeans at an endjfor couplin
I ndexi ng neans and a |ifting hub located in
each transfer station having at
retai ni ng neans for engaging the pari -
and retaining the

about an axi s

nj{ WD ¢S Emag9ef

stati on and h

| east one parison en-
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circle and havi ng a palr of identical
'§£~5 ET' with
Lalesn haf t
hegg; indexin feans for rota ilhg the

ot her

;he

t he

proxXimty to thé~of er end
gagi ng and
son formed at the preformstation
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bl ow ol d station upon rotation of the transfer portion fron1one to
- another of the two positions; the preform station hav-rega=prelerm-Ax
bel ow t he transfer head having an injection openi ErLBVBON] W ifeach

of the panson engagi ng and retaini ng means of th¢ gfTo =4 uf t he
transfer head and the preformstatihgn having a piletl

novabl e between a raised position amda | oner ed plo )
preformcore pin dependi ng downward and extendi ng H : ansf er

the preform nov- [
parison retained by the—pg+i
nol d station having a sjreteh blow pil
nol d cavity al i gned W t r=peh ol t he
means of the aligned stg({

t he
et ai ni ng neans; the bl ow

[t he transfer head having a
epgagi ng and retaining
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fer head for receiving the parison and form ng the Tioraiz+ Be?
- 28- about the vertical axis and equally spaced radially fromthe

vertical _axis; indexing neans for rot atl ng the transfer head be- tween a
pair of two aligned positions 180[err] apart ~rehative.to.the vertﬂ__l__c.al

aX| S; tlmlmt“mll““ﬂllmmre transfer headzzeach hav:l

I claim:

1. A machine for forming hollow molded products by

injection stretch blow molding, compnsmg

a preform station for forming a parison;

a blow mold station for stretching and inflating the
parison into the hollow molded product and then
ejecting the hollow-molded product from the ma-
chine;

the prcform station and the blow mold station being
positioned at diametrically opposite locations on a
circumference of a circle;

a transfer portion having a transfer head rotatable
about an axis extending through the center of the
circle and having a pair of identical transfer sta-
tions located at dxamemwally opposite locations
with respect to the axis;

indexing means for rotating the transfer head be-
tween two aligned positions in which one of the
transfer stations is in registry with the preform
station and the other transfer station is in registry
with the blow mold station;

each transfer station having at least one panson en-
gaging and retaining means for engaging the pari-
son formed at the preform station and retaining the

parison for transfer from the preform station to the
blow mold station upon rotation of the transfer
portion from one to anather of the two positions;

adjustment means for moving the transfer head be-
tween a raised transfer position for rotating the
transfer head between the aligned positions and 2
lowered operating position for forming the parison
and the hollow-molded product;

the preform station having a preform mold below the
transfer head having an injection opening aligned
with each of the parison engaging and retaining
means of the aligned station of the transfer head
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ity of neck nolds for retaining the parison, each neck nmol d having two

hal ves for noving between a closed position and an open position for

ej ecting —-the-hollow-nolded product; a preformstation aligned with one of
stations of t he tranlsfer head when the transfer head is in one of

t he
the ali gne mlmmﬂl U! orning a parison fromthe plastic resin and
havi ng a p

to thez:i rame bel ow the transfer head and a
preform noving pI at en carried by the trane and novabl e bet ween a rai sed
position and a | owered position, the preform nold having an injection
openi ng aligned with each of the neck nolds of the aligned station of
the transfer head and the preformnold having a preformcore pin
dependi ng downward to extend between the neck halves of the neck nold in
the cl osed position and into the injection opening when the transfer head
and the preform novi ngnd fHeapesformestationtieavinger prefposi movingor forning the
platen movable between a raised position and a
lowered position and having a preform core pin
depending downward and extending through the
transfer head and into each of the injection open-
ings when the transfer head and the preform mov-
© ing platen are in the lowered posmon for forming
the panson retained by the parison engagxng and
retaining means; and
the blow mold station having a stretch blow mold
below the transfer head having a mold cavity
aligned with each of the parison engaging and
retaining means of the aligned station of the trans-
fer head for receiving the parison and forming the
hollow-molded product, and the blow mold station
.- having a blow mold moving platen movable be-
tween a raised position and a lowered position and
having a biow core pin depending downward to
extend through the transfer head and to seal the
parison in the parison engaging and retaining
means and each blow core pin having a stretch rod
extending through a bore, the stretch rods movably
mounted to the blow mold moving platen for
movement between a retracted position, an ex-
tended position for stretching the parison and an
ejection position for ejecting the hollow-molded
product. wherein the stretch rod stretches the pari-
son in the mold cavity and the blow core pin blows
the parison into the holiow-molded product and
then the hollow-molded product is ejected from
the machine.
2. A machine for forming hollow molded products by
injection stretch blow molding, comprising:
a preform station for forming a parison;
a blow mold station for stretching and inflating the
panson into the hollow molded product and then
ejecting the hollow-molded product from the ma-

chine;
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parison retained by the neck nold; a blow nold station aligned with the
the transfer head when the transfer head is in the
the parlson into the

‘ot her station of

of the al_'l'"(jﬁ'é'd“""p05| tions for stretching, blow ng

hol | ow-rm m then ejecting the hol | oA ded-praduct f
t he lgm ﬁg‘lﬂ bu stretch bl ow nol d rmunte N BR
ow .' ;

t he transfeT Head

nov - abl e between a raised positi on

stretch bl ow nold
aligned with each

the nol d hal ves nove between a cl osed position efgaqi

nol d %4]ng pl at en

having a pair of nold hal ves dgf i
of t he neck nol ds for receiving ttre-g

stretching and bl qberjsrefuin statéoh saH Ha Blgw tndld sra¥oA DeRE

open position for-

novi ng pl aten havin

Yence of a circle;

a transfer portion having a transfer head rotatable
about an axis extending through the center of the
circle and having a pair of identical transfer sta-
tions located at diametrically opposite locations
with respect to the axis;

indexing means for rotating the transfer head be-
tween two aligned positions in which one of the
transfer stations is in registry with the preform
station and the other transfer station is in registry
with the blow mold station;

each transfer station having at least one parison en-
gaging and retaining means for engaging the pari-
son formed at the preform station and retaining the
parison for transfer from the preform station to the
blow mold station upon rotation of the transfer
portion from one to another of the two positions;

adjustment means for moving the transfer head be-
tween a raised transfer position for rotating the
transfer head between the aligned positions and a
lowered operating position for forming the parison
and the hollow-molded product;

the preform station having a preform mold below the
transfer head having an injection opening aligned

- with each of the parison engaging and retaining
means of the aligned station of the transfer head
and the preform station having a preform moving

platen movable between a raised position and a

lowered position and having a preform core pin
depending downward and extending through the
transfer head and into each of the injection open-
ings when the transfer head and the preform mov-
ing platen are in the lowered position for forming
the parison retained by the parison engaging and
retaining means;

the blow mold station having a stretch blow mold
below the transfer head having a mold cavity
aligned with each of the parison engaging and
retaining means of the aligned station of the trans-
fer head for receiving the parison and forming the
hollow-molded product, and the blow mold station

em& BEalithé iatR/ aﬁﬂoﬁféﬁmou%n ne bl ow ol d

one
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to seal the parison i n the neck nold
stretch rodex="

core pin dependi ng downward between the neck

nol d hal ves

and each bl ow core pin having a
ténding through a bore and novably nounted to t he

tching the parison and an ejected position

2L?\évngggdpg§mﬂﬁrmﬁ“m“l\'ﬁmrgvemsnt be- tween a retracted position,

ej e

e mol$ ow nol ded product wherein the
-25-

having a blow mold moving platen movable be-
tween a raised pasition and a lowered position and
having a blow core pin depending downward to
extend through the transfer head and to seal the
parison in the parison engaging and retaining
means and each blow core pin having a stretch rod
extending through a bore wherein the stretch rod
stretches the parison in the mold cavity and the
blow core pin blows the parison into the hollow-
molded product and then the hollow-molded prod-

uct is ejected from the machine; and

the stretch blow mold having at least one set of the
blow mold cavities defined by a pair of mold halves
wherein the mold halves move between 2 closed
position engaging each other for stretching and
blowing the parison into the hollow-molded prod-
uct and an open position for ejecting the hollow-
" molded product and the stretch blow mold having
a bottom plug rotatable between a closed position
located between the mold halves and an open posi-
tion spaced from the mold halves for ejecting the

hollow-molded product.

3. A machine as in claim 2 wherein the stretch blow
mold has a stop means for limiting the movement of
each of the mold halves in both the closed position and

the open position.

4. A machine as in claim 2 wherein the stretch blow
mold has a pair of stop plates, a die shoe mounted to
each of the mold halves, a pair of leader pins carried by
the stop plates slideably receiving the die shoes for
guiding the movement of the mold halves, and the stop
means are stops machined on the stop plates for engag-

ing the die shoes.

5. A machine for forming hollow molded products by

injection stretch blow molding, compnsmg:
a preform station for forming a parison;

a blow mold station for stretching and inflating the
panson into the hollow molded object and then
ejecting the hollow-molded product from the ma-

chine;
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stretch rod stretches the parison and the blow core pin bl ows the
parl sonimntothe "hol T ow nol ded product and then hol | ow nol ded product

gm havi ng a

chine; and verti calilsseHT £ NS

palr of Gl;!m, l! ﬂl‘ “IFZVI ng nmounted at a fi ré\?‘ ! E@M‘@fﬁlﬁ mol d
novabl e ateentand at a* second end sel ectivelyil il rigi dl'y posptjjoned
relative to the frame in proximty _2¢60 the préaf dDB IRYHE p?a en, and a
camroller rotatably nmounted on the |ink sybgtantially 1oc tied

i ntermedi ate the ends and slideably received bg-"
hub on the transfer shaft for novi ng the tiansfer head bet n the

rai sed trans- fer position and the |owered operating posTtiet wth
t he bl ow nol d novabl e pl aten wherein the parison formed at the preform

station is transferr esbllow-indldéd phdbductirhd thé bldw e fthfofieck nold for
stretching, and bl owmmgtg B1B% E%idoﬂﬁéﬂhg aten o vl theand then
e ecting. tween a raised position and a lowered position and

having a blow core pin depending downward to

extend through the .transfer head and to seal the

parison in the parison engaging and retaining

means and each blow core pin having a stretch rod

extending through a bore wherein the stretch rod

stretches the parison in the mold cavity and the

blow core pin blows the parison into the hollow-

molded product and then the hollow-molded prod-

uct is gjected from the machine; and

a Iink having a first end mounted to the blow mold
movable platen and a second end selectively rigidly
positioned relative to the preform mold in proxim-
ity to the preform moving platen, and a cam roller

- rotatably mounted on the link sustantially interme-
diate the ends and slideably received by the lifting
hub on the transfer shaft so that the transfer head
moves between the raised position and the lowered
position with the blow molded movable platen.

6. A machine as in claim 5 wherein the second end of
the link is secured to an alignment cylinder wherein the
cylinder moves the second end of the link from a nor-
mal operating position to 2 lower pre-operation align-
ment position.

7. A machine as in claim § wherein the couplmg
means is the transfer shaft having a spline received by
an internal spline hub of the indexing means.

8. A machine for forming from a plastic resin a pari-
son and then stretch blowmg into a hollow-molded
product, comprising:

a frame;

a transfer portion having a substantially horizontal
transfer head and a transfer shaft extending verti-
cally through the transfer head defining a vertical
axis and having an indexing gear means at a lower
end and a lifting hub located in proximity to an
upper end and the transfer head having a pair of
identical stations located 180° from each other

lifting

iy




9. A machine as in claim8 wherein the stretch blow nold has a stop neans
for limting the nmovement of each of the ol d hal ves in both the closed

o DI 2o e RO e

t he nol d *hal®ves, & pair* of |eader pins car ri ed by{ the Stop*ptat 4l i deabl y
receiving the d|e shoes for guiding th% snovenent ; ; $, and
the stop nmeans are stops machi ned on the stop pla ) the die

shoes. 11. A machine as in claim8 wherein the jstiretehblaw npfdf has a

second pair of nold halves defining a nold cavity \her ei n t he nol d] hal ves
are parallel to each other, and an inner bl ow nol a cyTT T~fef--a0Vi ng the
adj acent nol d hal ves of bot h pair and a pair of outer blow m)l d cylinder

for moving the ot herp il dediah Kation and the blow mold station being

positioned at diametrically opposite locations on a
circumference of a circle;

a transfer portion having a transfer head rotatable
about an axis extending through the center of the
circle and having a pair of identical transfer sta-
tions located at diametrically opposite locations
with respect to the axis, and the transfer portion
having a transfer shaft extending through the trans-
fer head:

indexing means for rotating the transfer head be-
tween two aligned positions in which one of the

~ transfer stations is in registry with the preform
station and the other transfer station is in registry
with the blow mold station, and the transfer shaft
having coupling means at an end for coupling with
the indexing means and a lifting hub located in
proximity to the other end;

each transfer station having at least one parison en-
gaging and retaining means for engaging the pari-
son formed at the preform station and retaining the
parison for transfer from the preform station to the
blow mold station upon rotation of the transfer
portion from one to another of the two positions;

the preform station having a preform mold below the
transfer head having an mjecnon opening ahgned
with each of the parison engaging and retaining
means of the aligned station of the transfer head
and the preform station having a preform moving
platen movable between a raised position and a
lowered position and having a preform core pin
depending downward and extending through the
transfer head and into each of the injection open-
ings when the transfer head and the preform mov-
ing platen are in the lowered position for forming
the parison retained by the parison engaging and
retaining means;

~ the blow mold station having a stretch blow mold
below the transfer head baving a2 mold cavity
aligned with each of the parison engaging and
retaining means of the aligned station of the trans-
fer head for receiving the parison and forming the



30 . fromeach _pair-. 12. A nmachine.as._in claima§8.
hal ves are noved apart by a C/lluu g EMBNTI SREDH

neck melds

agﬁzsrﬁfmg\\m\l\w | oo rechine as in ol alm

ereei n t he frame has a sl ot for

claim 8
product to pass

erein the

\lJ

— -

-28 -

about the vertical axis and equally spaced radially
from the vertical axis;

indexing means for rotating the transfer head be-
tween a pair of two aligned positions 180° apart
relative to the vertical axis;

the stations of the transfer head each having a plural-
ity of neck molds for retaining the parison, ea
neck mold having two halves for moving between
a closed position and an open position for ejecting
the hollow-molded product;

a preform station aligned with one of the stations of
the transfer head when the transfer head is in one of
the aligned positions for forming a parison from the
plastic resin and having a preform mold mounted
to the frame below the transfer head and 2 preform
moving platen carried by the frame and movable
between a raised position and a lowered position,
the preform mold having an injection opening
aligned with each of the neck molds of the aligned
station of the transfer head and the preform mold
having a preform core pin depending downward to
extend between the neck halves of the neck mold in
the closed position and into the injection Opemng
when the transfer head and the preform moving
platen are in the lowered position for forming the
parison retained by the neck mold;

a biow mold station aligned with the other station of
the transfer head when the transfer head is in the
one of the ahgned positions for stretching, blowing
the parison into the hollow-molded product and
then ejecting the hollow-molded product from the
machine and having a stretch blow mold mounted
to the frame below the transfer head and a blow
mold moving platen carried by the frame and mov-
able between a raised position and a lowered posi-
tion, the stretch biow mold having a pair of mold
halves defining a mold cavity aligned with each of
the neck molds for receiving the parison wherein
the mold halves move between a closed position
engaging each other for stretching and blowing the
parison into the hollow-molded product and an
open position for ejecting the hollow-molded prod-
uct, the blow mold moving platen having a blow
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the blow mold moving platen for movement be-
tween a retracted position, an extended position for
stretching the parison and an ejected position for
ejecting the hollow-molded product wherein the
stretch rod stretches the parison and the blow core
pin blows the parison into the hollow-molded
product and then hollow-molded product is
ejected from the machine; and
vertical adjustment means having a pair of links, each
having mounted at a first end to the blow mold
movable platen and at a second end selectively
rigidly positioned relative to the frame in proximity
to the preform moving platen, and a cam roller
~ rotatably mounted on the link substantially Jocated
intermediate the ends and slideably received be-
tween by the lifting hub on the transfer shaft for
moving the transfer head between the raised trans-
fer position and the lowered operating position
with the blow mold movable platen wherein the
parison formed at the preform station is transferred
to the blow mold station by the neck mold for
stretching, and blowing into the hollow-molded
product and then ejecting.

9. A machine as in claim 8 wherein the stretch blow
mold has a stop means for limiting the movement of
each of the mold halves in both the closed position and
the open position. '

10. A machine as in claim 9 wherein the stretch blow
mold has a pair of stop plates, a die shoe mounted to
each of the mold halves, a pair of leader pins carried by
the stop plates slideably receiving the die shoes for
guiding the movement of the mold halves, and the stop
means are stops machined on the stop plates for engag-
ing the die shoes.

11. A machine as in claim 8 wherein the stretch blow
mold has a second pair of mold halves defining 2 mold
cavity wherein the mold halves are parallel to each
other, and an inner blow mold cylinder for moving the
adjacent mold halves of both pair and a pair of outer
blow mold cylinder for moving the other mold halve
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from each pair.

12. A machine as in claim 8 wherein the neck molds
halves are moved apart by 2 cylinder carried on the
transfer head.

13. A machine as in claim 8 wherein the perform
mold includes means for regulating temperature.

14. A machine as in claim 8 wherein the frame has a
slot for the ejected hollow-molded product to pass
through.

15. A machine as in claim 8 wherein the blow mold
moving platen and the preform moving platen each
have a bracket slideably received by a track carried by
the frame for guiding the moving platens between the
raised position and the lowered position.

16. A machine as in claim 8 wherein each blow core
pin has a stuffer portion for sealing the parison in the
neck mold and the stuffer portion is slideably relative to
the blow core pin for movement of the stuffer portion
out of the hollow-molded product.

17. A machine as in claim 8 wherein the frame has a
locating head having a pair of center keys and a plural-
ity of stops, the preform mold and the stretch blow
mold each having a groove for receiving one of the
center keys for positioning the mold and each mold
engaging a plurality of stops for positioning the mold
radially.
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Title: Injection stretch blow molding machine
ABSTRACT

A two station machine (26) forms a parison from a
plastic resin and then stretch blowing into a hollow-
molded product. The machine has a pfeform station (3)
for forming a parison (57) an& blow mold station (32)
for stretching and inflating the parison into the hollow
molded object and then ejecting the hollow-molded
product from the machine. The preform station and the
blow mold station are disposed at diametrically opposite
locations on a circumference of a circle. A transfer
portion (34) has a transfer head (74) rotatable about an
axis extending through the center the circle and having
pair of identical transfer stations (108, 110) located
at diametrically opposite locations with respect to the
axis. An indexer (94) rotated the transfer head
between two aligned positions in which one of the
transfer stations is in registry with the preform
station and the other transfer station is in registry
with the blow mold station. Each transfer station has
at least one parison engaging and retaining neck mold
(112) for engaging the parison formed at the preform
station and retaining the parison for transfer from the

preform station to the blow mold station upon rotation

of the transfer portion fromone to other of the two positions.

Figure 1




